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Ma oded SX 42 Described by hams who have operated it as 


“the first real postwar receiver.” One of the finest CW receivers yet 




















developed. Greatest continuous frequency coverage of any commu- 
nications receiver—from 540 kc to 110 Mc, in six bands. 5 00 
FM-AM-CW. 15 tubes. Matching speakcrs available. 21 4) 


e / lodel $-40A Function, beauty, unusual radio perform- 
ance and reasonable price are all combined in this fine receiver. 
Overall frequency range from 540 kc to 43 Mc, in four bands. Nine 
tubes. Built-in dynamic speaker. Many circuit refine- 

ments never before available in medium price class. $§goo 


Model § F 3 8 Overall frequency range from 540 kc to 32 
Mc, in four bands. Self contained speaker. Compact and rugged, 
high performance at a low price. Makes an ideal standby receiver 
for hams. CW pitch control is adjustable from front 

panel. Automatic noise limiter. ...............-200009 $4750 


Prices slightly higher in zone 2 
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THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 


AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
Sole Hollicrafters Representatives in Canada: 
Rogers Majestic L ied, Toronto-Montreal 
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telling what they 


.I will also send you my 


Lesson, “Getting Acquainted With 
Receiver Servicing,” FREE, to show you 
how practical it is to learn Radio at home in spare 


time. 
without obligation! 


It’s a valuable Lesson. 


Study it — keep it —— use it — 
Tells how “Superhet” Circuits work, gives 


hints on Receiver Servicing, Locating Defects, Repair of Loudspeaker, 
LF. Transformer, etc. 31 illustrations. Mail Coupon below! 


SEE For YOURSELF How | TRAIN You 
At Home To Be A Rapio TECHNICIAN 


Do you want a good-pay job in Radio— 
or your own money-making Radio Shop? 
Mail Coupon for a FREE Sample Lesson 
and my FREE 64-page book, “How to Be 
a Success in RADIO—Television, Elec- 
tronics.” See how N.R.I. gives you prac- 
tical Radio experience at home—building, 
testing, repairing Radios with BIG KITS 
OF PARTS I SEND! 


Many Beginners Soon Make Good Extra 
Money in Spare Time While Learning 


The day = enroll I start sending EXTRA 
MONEY JOB SHEETS. You LEARN Radio 
principles from my easy-to-grasp, illustrated 
essons—PRACTICE what you learn with 
parts I send—USE your knowledge to make 
EXTRA money fixing neighbors’ Radios in 
spare time while still learning! From_here 
it’s a short step to your own full-time Radio 
Shop or a good Radio job! 


Future for Trained Men is Bright in 
Radio, Television, Electronics 


It’s probably easier to get started in Radio 
now than ever before because the Radio Re- 
pair business is booming. Trained Radio Tech- 
nicians also find profitable opportunities in 
Police, Aviation, Marine Radio, Broadcasting, 
Radio Manufacturing, Public Address work. 
Think of even greater opportunities as Tele- 
vision and Electronics become available to 
the public. Send for free books now! 


Find Out What N.R.I. Can Do for You 


Mail Coupon for Sample Lesson and my 64-page 
book. Read the details about my Course. Read let- 
ters from men I trained, telling what they are 
doing, earning. See how quickly, easily you can get 
started. No obligation! Just MAIL COUPON NOW 
in an envelope or paste it on a penny postal. 
J. E. SMITH, President, Dept. 7GX, National Radio 
Institute, Pioneer Home Study Radio School, 
Washington 9, D. C. 

Our 33rd Year of Training Men for Success in Radio 

















RADIO-CRAFT 


Build Radio Circuits Like These With Kits | Send 















Good for Both FREE 


PUBLIC LIBRARY 















VETERANS 


You can get this training t in your own 
home under G. I. Bill coupon. 


i TRAINED THESE MEN 
Averages Better Than $3,000 A Year 


“I now have a shop and am 
doing fine. I average better 
than $3,000 per year, and cer- 
tainly give NRI much of the 
credit.” —- RAYMOND F. 
DAVIS, Ashburn, Georgia. 


Made $612 In 12 Mos. Spare Time 
“Soon after I finished my ex- 
perimental kits lessons I 
tackled my first Radio service 
job. The neighbors were very 
cooperative. I soon had all 
the repair jobs I could handle 
in spare time. I have made $612 in the 
past 12 months in spare time.”—J. W. 
CLARK, Wilmington, North Carolina. 
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SYLVANIA NEWS 


RADIO SERVICE EDITION 


JULY Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1947 


RADIO SERVICEMEN! GET EXTRA SERVICE 
SALES WITH NEW PROMOTIONAL CAMPAIGN! 


Powerful Advertising Drives Opening Wedge... 
Effective Mail Pieces Help Clinch Sales! 
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Advertisements in such national magazines as Collier's, the Saturday 
Evening Post and Life are examples of Sylvania’s tremendous cam- 
paign which tells millions of people about your radio service. This hard- 
selling campaign naturally helps to bring customers into your store. 





These inexpensive, attention-getting mailing pieces re- Month after month it tells them the advantages of having 
mind your customers to bring their “Radio Service” their radios serviced by competent radio servicemen. 
work to your store... remind them, too, that you carry You'll find that you'll get the best results from this sell- 
the finest line of radio tubes made. ing effort by supplementing it with your choice of the 

Month after month, Sylvania’s nationwide advertis- sales aids illustrated above . . . which clinch the sale by 


ing pounds home the same message to your customers. directing customers to your store. 





ORDER FROM YOUR SYLVANIA DISTRIBUTOR or write SYLVANIA ELECTRIC PRODUCTS INC., EMPORIUM, PA. 


SYLVANIAS’ ELECTRIC 





MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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this great source 
of money-making ideas 


g Pee2ee2eenee CLIP COUPON—MAIL NOW SBRaQwer aa 
1. Cornell-Dubiller Electric Corporation Dept. rc7 : 
l- South Plainfield, New Jersey } 
ie 
y Please start my FREE subscription to “The Capacitor” : 
at once, -4 
i 
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Mail counts ‘ 


your subscription 
will start at once 


Meet “The Capacitor’—the magazine that’s published 
by Cornell-Dubilier solely to help servicemen speed up 
their work — build up their business. 


It has no frills—it isn’t cluttered up with complicated 
mathematics—and you could read it for years without 
learning how to build a crystal set. Instead its articles are 
meaty, down-to-earth — practical discussions of the prob- 
lems every serviceman meets every day. Never before has 
there been such a great demand for helpful servicing ideas 
and “The Capacitor” is C-D’s answer to this demand. 


Use “The Capacitor” to help build up your service busi- 
ness—as it has for thousands of other successful service- 
men. Don’t wait— mail coupon NOW and your FREE 
subscription will start immediately. 



















THE TRADING POST— Looking for a new scope at a bargain 
price? Need a helper? Have you anything to sell? If so, 
write up an ad and send it in to “The Trading Post” ~ 
the serviceman’s clearing house— which appears every 
month in “The Capacitor.” This feature alone may make 
“The Capacitor” worth many dollars to you. 


LATEST FM CIRCUITS—"It works all right on AM but when 
I try to use FM all I get is a lot of noise.” You'll be 
hearing that story more and more as the new FM jobs 
come on the market. Get set for them now by keeping 
up with the new FM Circuits as they appear in “The 
Capacitor.” 


“THE CAPACITOR IS EXCELLENT’ —“I received my first copy 
of ‘The Capacitor’ the other day and | want to tell you 
that I think it is excellent. The articles are very interest- 
ing and clearly written. You have my congratulations 
on a very fine magazine.” Culled from the hundreds of 
letters received every week. 
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Choose one of these 
3 GREAT NEW DEALS 


Includes TEST EQUIPMENT, TUBES, PARTS, TOOLS 


3 complete going-in-business packages. (If necessary they 


can be changed fo suit your needs.) 


There never was a better opportunity than now to start a profitable 
business of your own. No fuss, no worry. Here's everything you need 
Details upon request. Write, wire or phone! 


J) 
TEST aearanmants 
Compact — Accurate — Priced Right! 


Jeweled Meter ©@ Range Selector Switch 
All ers bridge tested for 1 % accuracy 
Zero adjustment—built in batteries 
ee es case only 3-15/16" x 





MODEL 451A 
AC-DC 


Voit—Ohm— 
Milliammeter 


A dependable instrument of 
wide ne gamed 1000 
ohms per volt. 

ong "Volts AC, DC, and 
Output Ranges, 
0-10/50/100/500/1000; 
Ohms full scale, 500,000. 
Ohms center scale, 7200. 


90 
NET complete with batteries......... 14 


RADIART AERIALS 


Quality leader ecogniz 
[¢ pa. Raid” brass — hy 
Triple plated « Permanently rattle 
proof e Static muffler bell e Polye- 


thelene insulated Hi Q lead with pro- 
tective vinylite covering @ Supplied 

g with single pin (Motorola) connector 
and adaptor for bayonet style (Delco 
end Philco) fittings. 


L TYPE CF3-63 


A two insulator side cowl mount—3 section 
63” rod—supplied with 3 insulators and wedge 
adaptor to fit 95% of all car bodies 99 
—complete with 48° lead. 1 

List price $4.95—our price......... 


} TYPE CFA3-63 


All angle cowl or fender mount—A modern 
Radiart development—fits all body contours, 
straight or curved, cowl or fender. 3 section 63” 
rod easily adjusted to vertical with- 

out tools—complete with 40” lead. 
List price $5.45 we sell for......... 





,, price $4.45—our Special.... é 





PHONO PICKUP CRYSTALS 


Standard types—Set Manufacturers close-out 
—aoll Gucranteed 


L70 ete.—pin type terminals—1 
oz. pressure—1 volt output-—5000 149 
cycle cutoff. 

List price $5.00—you pay us..... 


SHURE P93—W57A—pin type 
terminals—*,; oz. pressure—1. 
volt output—-6000 cycle cut off 


198 


Astatic L-70—new postwar design 
—-solder terminals—1 44 oz. pressure era 
—1 volt output—4000 cycle cutoff. 
List price $5.55—we quote you... 














MODEL 312 
Volt—Ohm— 
Milliammeter 

An economy pocket meter 

featuring a 2” moving vane 

meter. 

Reads: AC-DC volts, 
0-25/50/125/250; 

Mills AC-DC, 0-50; 

Ohms, 100,000; 

mfd. .05-15. 

Jacks provide range 

selection. 


NET Complete with cord and plug... 





GENERATOR CONDENSERS 


PHILCO part No. 61-0177—.5 mfd.— 
5%” x 114"—4" lead-slotted mountin 
strap for easy installation—Standar 
Merchandise—not war surplus—Present 


list price $1.00. 
14c 


PHILCO BEAM OF LIGHT 180 


Selenium cell only, no holder. postpaid. . 
(Puts new life into Philco Changers) 











675 
“Wip] FAMOUS “LITTLE TRIPLETTS” 


The tittle Testers with the big 3” Meters 
Bakelite cases 3)" x 5%" x 2" 

Range selection switch—long, easy to read 
scales. We made a good buy—here they are 
et rock-bottom prices—The greatest buy 
ever offered in precision testing equipment. 


Our special— 
over 85% off .....ccccceeees 

200 WATT SOLDERING IRON 

FAMOUS HEXACON ELECTRIC'S MODEL 201 





FEATURES: 

Full 200 watt replaceable e!ement. 54” tinned Copper 
tip, replaceable. One piece drawn case-gun metal finish. 
6’ heavy duty cord—stand included. Comfortable, well 
balanced handle. Operates on 110 volts—AC or DC, 
List Price $8. 

Speed up your heavy work— 369 
Save time—save money at............... 


Sapphire needle only, no mirror, ]20 
IED 6.0.0.0:06:0506000006686508000 ee 
ALL RUBBER 
LAMP CORD 


Underwriters Approved brown rub- 
ber covered insulated parallel Cord— 

“zips” apart easily—non fraying— 
deluxe—way above average quality. 
500’ 989 














Model 650SC - OUTPUT METER 


A 4000 ohm constant impedance 
AC volt meter with ranges of 0-1.5- 
6-15- 60-150 volts. Conversion 
chart for reading DB level from— 
10DB to +35 - 100 microam- 
pere meter. Excellent for receiver 
alignment, level indicators in re- 
cording equipment, general use on 
electronic apparatus. Regular net 


24.50. A“‘one time only” 
— 1049 


OUTPUT TRANSFORMERS 


Clean stocks — long leads — 
mounting feet — made to fit 
where'you need them. 

For 6F6-6K6—to 4 ohm voice coil 
size 2° x 154” x 1%". 
50L6-35L6-25L6 to 4 ohm voice coil 
18%"x 154” x 13%” 

Specify quaatliy "of each type you 
a6. 0.6.606400:600-0.66.0000000 


49¢ 


MULTI-USE WIRE 


Stranded No. 22 tinned wire—glass 
“ROCKBESTOS” 1000 volt insula- 
tion—fireproof aircraft wire—a war- 
time development—at this low price 
you can use the best— 


feet... eoeeee 45¢ ja ao 











Order from the Ad 
Write - Wire - Phone 


JEWELLED PILOT 
LIGHT ASSEMBLIES 


@ Candelabra screw base for 110 volt 
lamp. 
@ Mount in 1” hole. 


@ Lamps removable from front of panel. 
@ Available marked 1-2-3 or 4 on back 


of white lens. 
YOUR CHOICE net .. 19% 




















Checks voltage and _ polarity. 
Range: 0-440 AC-DC _volts—defi- 
nite indications for 115, 220, and 
440 volt lines. Separate polarized 
vane for AC or DC indication. 
Built in test leads. Excellent for 
checking wiring, fuses, general fac- 
tory installation and maintenance. 
Every plant — every electrician 
needs several at this low 95 
rice. Regular net 16.67 & 
~~ i Rr s 
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Include full remittance with orders of $3.00 or less. 
Include 25% deposit with all C.0.D. orders of 
$3.00 or more. Prices subject to change without 
Notice, 


SEND FOR FREE CATALOG 





JULY, 1947 











NO OTHER SERVICE GIVES YOU THESE 
EXCLUSIVE PHOTOFACT* ADVANTAGES 


PHOTOFACT FOLDERS 
are based on OUR actual study 
of the equipment covered. 
We ORIGINATE information 
—we do not copy it! Every 
fact is quadruple-checked 
for accuracy. NO OTHER 
SERVICE COMPARES 
WITH PHOTOFACT. 


PHOTOFACT VOLUMES 1 ond I 


The first 20 Sets of te ot 
Folders are now available ro - 
Volumes— Think of it! Alm . 
3800 pages, covering ore ; 
mately 1800 NEW 1946 & wa 
Models and Chassis designa — 
—Yours for only $18.39 eac — 
you prefer drawer filing, — 
any or all of the 20 indivi - 
sets of folders @ $1.50 om - 

Less than two cents a model. 


HOWARD W. SAMS & co., INC. 
Indianapolis 6, Indiana — . 
My (check) (Money order) is enc osed. 


Send Vol. I¢ ) Vol. te 
Set No. ( 


Name ne 


Address— 


cc 
City. 


RADIO-CRAFT for JULY, 


———— 
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COMPARE BEFORE YOU BUY 


Ask to see PHOTOFACT VOLUMES I and 
II the next time you visit your parts 
distributor. Look through the books. 
Notice these Points: The same com- 
plete data always in the same easy-to- 
find-location! The schematic and picto- 
rial diagrams for every Post War set— 
BIG, CLEAR, ACCURATE PIC- 
TURES—Each with its simple coding 
system keyed for instant reference to 


you’LL 


Individual PHoToFAcT Folder Set #20 
available June 15 at the same low cost 
of $1.50. Order PHOTOFACT Volumes I 


WANT 


complete parts lists for every instru- 
ment! The full alignment and circuit 
data! The disassembly instructions! 
The Dial Cord Drawings. And, even 
RECORD CHANGERS are completely dia- 
grammed. 

Now put any other service beside 
PHOTOFACT and compare—That’s all 
we ask. Use PHOTOFACTS once— You'll 
use them forever. 


PHOTOFACT 


and II or the individual sets of Folders 


from your distributor, OR directly 
from us. 


ASK THE MAN THAT USES PHOTOFACTS 


*Reg. U.S. Pat. Off. 


HOWARD W. SAMS & CO., INC. 


PHOTOFACT SERVICE 


1947 
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MODEL 906” Signal Generator carries to new 
heights the SILVER tradition for the finest in 
test equipment at: prices so low as to be im- 
possible to any other manufacturer. 


Eight fundamental ranges, direct frequency 
calibrated to “1% accuracy, cover 90 ke. 
through 170 mc. A three tube R C af. oscilla- 
tor provides 400 cycles AM modulation, panel 
variable from 0 to nearly 100%. Panel switch 
shifts to FM, 90 kc. through 210 mc., with 
MODULATION knob setting built-in electronic 
FM sweep anywhere from 0 to 500 kc. 


Output is continuously variable from less than ] 


NZ -1an Zo) L PEE AN geh Ze) miil-si-1 amelie] Mt Zelaleleli-Melale| 
4-position ladder attenuators; complete multiple 
shielding, 4-section line filter, all add up to a 
signal generator utterly without equal today. 


Nolo Met P4-MelsleM ih Al-Muloliaallire Miclilel lime A O40. ae 
“SPARX” Dynamic Signal Tracer and MODEL 
904 Condenser Resistor Tester and you have 
unmatched value. Yet volume production, care- 
fully controlled SILVER manufacturing costs, 
bring you MODEL “906” at only $89.90 net. 


Better get yours now, for production can’t catch 
up with demand upon this truly superb labora- 





microvolt, including strays through 20 mc., to tory instrument for months to come. 


Mail postcard for NEW 16-page catalog just released. 


OVER 36 Tt Ae OF cAD EO ENGINEERING ACHIEVEMENT 


1249 MAIN eee ee ee . HARTFORD 4 CONNECTICUT 
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~ NOW?! An Amazing Opportunity to 


~ LEARN RADIO. 


| SEND YOU 8 BIG KITS OF RADIO PARTS 


incv"9 COMPLETE 6 TUBE «iz: RECEIVER 


| TRAIN YOU . @ 


he 
RIGHT by PUTTING | va es / H 


YOU TO WORK with 
LEARY BUILD CIRCUITS! TEST! REPAIR! flees 


REAL PROFESSIONAL 
EQUIPMENT! 
HOW vou Do OVER 175 INSTRUCTIVE EX PERIMENTS 








bi 
s ai j 
heal 
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Ez | yar. 


RUSH COUPON! 














Gelltoue B|: 
TRUE F : 


EVERYTHING 
COMPLETE and 


Ready to Assemble 


315950 


including complete 
DIAGRAMS AND 
INSTRUCTIONS 


large and easy to follow 


CHASSIS AND FRONT 
PANEL INCLUDED 


Here is the finest TELEVISION kit ever offered at 

ANY price . .. yet THIS price is LOW ... and you'll CHECK THIS LIST OF QUALITY FEATURES 
see HOW LOW when you examine the many HIGH- % 
QUALITY features. It’s TRUE FM sound, with excep- ¥%& 3.5 MC bandwidth giving beautiful picture definition. 
tionally brilliant vision. The kit can easily be con- 2575 MCt Ridtecein wisdom BR teil 
structed by ANYONE who can follow a radio circuit % 25.75 MC trap-tuned, high gain video |.F. transformers. 


diagram. Hundreds have already been assembled ye Exclusive TRUE FM sound circuit. We DO NOT use slope 
by radio students and are in continuous operation. ts. dgtection. 

No holes to drill. Completely punched and drilled = 

17” x 15” % 4” chassis and front panel supplied. ¥%& Z stages of video I.F. amplification. 2 stages of video 
This is a wonderful opportunity for you to own a “amplification. 

GOOD television receiver. The sooner you send 
sy gOS Wa seein "you Sele Va enjoying * Extremely stable hold circuits. 


Belltone television reception. * Inéludes'T7 fubes (counting 7 de Duncet cathode'ray | tube.) | 


USE THIS ORDER COUPON > 


ir 
is BELLTONE RADIO & TELEVISION CORP. 583 Ave. of the Americas, New York 11 ¢ 
— . .BELLTONE TELEVISION KITS @ $159.50 ea. : 
F.0.B. New York City | 


i 
(J Check or [] Money Order enclosed. ; 
j 


BELLTONE RADIO & TELEVISION CORP. | Eton eee hon 


i 
583 Avenue of the Americas, New York 11, N. Y. 


; 


ome one oe oo oe oe oe ot cs os ld Ge om. 
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CA Ib 


2 , LET US SHOW YOU HOW! 


Distinguish yourself as a leader. Get the real money, the better opportunities which go with 
leadership and initiative. Let us show you how you may find all of these things in the oppor- 
tunity-packed fields of Radio and Electronics. Begin your training today so you will be 
prepared for leadership aad opportunity tomorrow — either on a payroll or in a profitable 

\ business of your own. 


CHICAGO 
ILLINOIS 


Whether you are an ex-G.L., a teen-age youth or an older man, there cam bea place for 
you in these fascinating fields. 

Mail coupon below right now-for late factsabout ‘the exciting events in F.M. Radio, 
Broadcast Radio, Motion Picture Sound, Electronics, Sound Recording, the future 

developments in Radar and other branches. 
You don’t have to know a thing about Radio and Electronics. Over a period 
of 15 years, DeFOREST’S TRAINING, INC. has perfected a method of 

home training that GETS RESULTS. 
We provide, for use in your own home, a BIG FOUR method that in- 
Both the Home Study ond) cludes (1) commercial type Radio-Electronic parts and assemblies for 
Chicago Laboratory cour- valuable “LEARN-BY-DOING” experience at home, (2) a 16 Mm 
ses of DeForest’s Training, Motion Picture Projector and 12 reels of action-packed “LEARN 
Re ecee BY SEEING” instructive moviés to speed your understanding of 

. pted for your Social h . 
training. If you qualify important principles at home; (3) many easy-to-read loose-leaf 
= es lessons illustrated with handy fold-out diagrams; and (4) an 
— under the “G.I. Law, you effective EMPLOYMENT SERVICE to help you get started 
amy obtain either train- toward a good Radio Job when trained — or to assist you 
ing without cost to you. in starting your own Radio Business. 


fe iler-tcle) 


No YOU CAN BUILD 7 DIF- EMPLOYMENT SERVICE 
s\ FERENT RADIO RECEIVERS ; Our oy Pacioynan, Serviee, goes 
“ ”» ‘ to work immediately upon the completion 
previous C fed, Nam © big Bis uw! , of your course to help you get started. 


radio parts and assem- 
radio or Aa blies (similer to the 


equipment shown here). 
electrical You build 7 different 
radio receiving circuits 
experience and dozens of other 


fascinating projects. 


> 
z 
< 
a 
= 
\e) 
VU 
3 
2 
—< 
2 
a 
z 
.°) 
7 
° 
= 


is necessary. 


AFFILIATED WITH DE VRY 


ry 


as “iim 


NMA TRAM BAAS A. 2a Za. 
TRSUARRAE ERRERRERTS 
S 


‘“ ita "” DeFOREST'S TRAINING, INC. 
Fe ee SP SRE tee. WO 2533-41 N. Ashland Ave., Dept. RC-D7. 
supply you with a 16mm Motion Picture Chicago 14, Illinois, U.S.A. 
projector and 12 reels of information- Send me your big book “VICTORY FOR YOU” showing how 


packed film. I may make my start in Radio-Electronics with your modern 
home training plan. No obligation. 


DeForest's Training, Inc. includes in- 
struction in motion picture sound ; 
equipment, F.M. Radio and Tele- = fj} Address ——— —Apt 
vision. In addition to our Home 
amy! peers Ray anne yee 0 If under 16, check here for special information. 

eva p~Aenan on edad wig + Spey wd P 0 FE a discharged veteran of World War II, check here. 
information regarding same. 


7 Name. Age 











City. Zone____ State. 
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JULY ¢ 1947 


Editorial: "Brand" vs, "Orphan" Radios by Hugo Gernsback 
Radio-Electronics Monthly Review. . ee EY OTe ne — 
The Crystal Radio Makes a Come-Back.............................. by Harry Winfield 
Customers and Laughs........ hoes sahara by Raymond E. Wice 
Radio Thirty-Five Years Ago..... nppaiaeaaeies 


SHORT WAVE CRAFT TELEVISION News 
RADIO & TELEVISION 


E i a 
lectronics HUGO GERNSBACK 
French Radio-Model Auto. .. Se ee ne Editor-in-Chiet 
Television Over a Light Beam (Cover Feature) 
Color Television, Part II. age Soca ese by H. W. Secor 
An Electronic Photometer. . Pe Terre ee! 
Antenna Principles, Part Vill—Metallic Lens and Electromagnetic Horn 

Antennas an apa ....by Jordan McQuay 


v¥ ano POPULAR ELECTRONICS ¥ 








FRED SHUNAMAN, Managing Editor 
M. HARVEY GERNSBACK, 
Consulting Editor 


ROBERT F. SCOTT, W2PWG, 
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Grasp the NEW OPPORTUNITIES in 


ie ve) [eo 





= ELECTRONICS AND 
' TELEVISIONWOW/ 


ies , 2 eH, : Modern Radio — FM Broadcast and Reception — 
vo kee : Television — Industrial Electronics; Power, 
. - aoe Control, Communications — new equipment 
> and methods demand new technical ability and 
experience. Keep up to date with the latest. 





i Shop Method Home Training 
FREE 


ger By a Real Established Resident Trade School 
With Its Own Television and Broadcasting Studios, 
Shops and Laboratories 


The very essence of National Shop M 
Home Training is EXPERIENCE. You a 
actual experience by working with modern 
Satie and Electronic ee 
jany types of circuits. You may build 
ERHET- 
generator, miniature 
tter, audio oselilator, ete.— 
dard actual 


TRAIN WITH ADVANCED 
TECHNIQUE 


The good pie in Radio Electronics 
now go to the m are equipped to 
handle them. it ‘takes training and ex- 
perience. National Schools, one of the 
oldest and largest trade schools in the 
country, makes it possible for you to 
get this training right in your own 
home IN YOUR SPARE TIME. 

National maintains modern resident 
training Studios, Shops and bora - 
tories where instructors and engineers 
are working constantly to improve 
training methods. SHOP METHOD 
HOME TRAINING is a logical exten- 
sion of this practical system. 

A FR esson that shows you how 
practical and systematio this new train- 
ing method is willbe sent you without 
ey You may keep and use this 

Drove to yourself just how 
practical National Training really is. 

Get one of the many NEW JOBS 
that —— new techniques and meth- 

Radio. Get your share of 
the NEW BUSINESS that servicing 


much yy than 
Radio is expanding owith | tar ‘roach 


ing 
knows yet how great the Television 
market will be. Haectronics will touch 
almost on os —_— of life—in industry 
and in the hom 

TURN YOUR: INTERBST IN 
RADIO INTO A OAREER THAT 
WILL ASSURE YOU SUCUESS A 
SECURITY. 


FIND OUT WHAT NATIONAL 

TRAINING CAN DO FOR YOU 

Where do you stand today in _—_ 
ern industrial progress ?What does 
future hold for you? You owe it «- 
yourself to investigate this opportu- 
nity. With National Training YOU 
GET AHEAD FAST—you may step 
into a good position or start a busi- 
ness of your own, with little capital, 
even lore you your N 








Fit a for a career of inde- 
success and 
security bn one of the fastest growing 





LESSON 

















operating the new sets and equipment demands. fields in patente. For full information, 
t cathode ray agree that Radio, Television just send your name and address on the 
work and Electronics present opportunities coupon and A mail it it TODAY. 
ith your training — YOU TEARN APPROVED FOR 
BY DOING! TRAINING Ge 
: UNDER GI BILL t This Book 
f r——SEE WHAT NATIONAL TRAINING —— FREE 
i HAS DONE FOR THESE MEN tla tg tet re 
r COLLEGE PROFESSOR thanks to Nati Schoots.’* facts about the field of Elee- 
' APPRECIA ATES course DWIGHT 3, ALBRIGHT. tron your epgertunitios 
f take ledford, Oregon es 
g from qh ey with full infor- 
; te this Course. Since FINDS A PLACE _IN RADIO 5 i, about the advanced Na- 
tional Ly" Read it and 
make up your own mind that 
National Training will equip 
you for 
= omen will call on 
Nat The 
fein NATIONAL SCHOOLS , 
Nor 
Maen B. fine LOS ANGELES 37, CALIFORNIA €S1.1905 
Calif. Tel Test of training with to you and 
. Pleasure,’* e fi ity at Nationai 
ee ae College S RANK J. SAMMER, a 5 
of address. Saint Mary’s Co! College. Cali Calif. Keene, New Hampshire : National Schools, Dept. 7-RC (Mail in envelope or paste g 
idressed to . MORE THAN PAID FoR g 4000 South “> pecan Los Angeles 87, California on penny post card) é 
ig mannose ot ot SERVICE t Mail me FREE t wo books mentioned in your ad including a sample lesson of your course. H 
three years & I understand no A 1, will call on me. 
necial rates r ° 
Jass meter : + 
my. a 7 
inged 
"east ik Ration since 1 enrolled for H s 
sioner up on. expe! on tions and at the the present hold ; & 
: Stel y f munications Chief full. time.” a a See See Ge s 
FRANKLIN A. HILL & O Check here if veteran of World War lt! : 
Ce seeeseesesessessessesesusseusanessaneasessosenen 
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—Potentiometers—Choice of 12. . . $2.85— 








* 

, SF TUBE HEATERS 

oe 110V. AC or DC 100 Watt 
Heater, Ideal for many uses— 
Here is your chance to obtain good potentiometers such as line resistance, glue 
at unbelievable prices. Any 12 of the listed controls pot heater, baby bottle warmer, 
$2.85. etc. Brand new—packed twe 


on per carton. 2%,” diame- 
1. 500 M ohm CTS 11,” dia. control with 5” shaft. ; 75¢ 
: 8,500 ohm CTC 114” dia. control with 154” shaft. a a eee 
3. 1,000 ohm CTC 114” dia. control with 5%” shaft. 
. . 100 ohm 1%” dia. control screwdriver adjustment. 

—_ - Dual 25,000 ohm Clarostat 154” dia. with %%” 
GLIDE PATH RECEIVER R 89/ARN5 A —. 

/ . F i” dis driv . 
Formerly used for tiled lending bet : — AB 14%” dia. control screwdriver ad 
aptable to many other uses such as or fs BL” dia . ith 9%” t 

receiver for new police or citizen’s band. si eg ohm dual 1%" dia. control with %” length 
Band of operation 326-335 MC on any — 
of three pre-determined crystal con- 
trolled frequencies. Contains eleven 
tubes, 6 relays and other valuable parts. . 
For 24 V DC operation. Size 13%” x gs vine) SWITCHES inal 
5% ke 6%”. Price, complete “ box Packed 26 per ph me SP 
as shown z type normally closed. $2 35 
Price per carton .. ° 























13.2 MC--IF TRANSFORMERS 
Slug tuned. Packed two per CAPACITOR KIT #1 


earton. Size 3” high overall with Contains assortment of 25 various condensers, 
1%” x %" a Bo base including two—2 mfd, 600 V. filters, one—1,000 
Pri . . ei mfd, 15 V. filter, four—1 mfd, 400 V. paper 
rice per pal by-pass, three—3 gang midget trimmers and 
assortment of micas and metal cased types. 
Complete Kit of 25 New Condensers ...... ° 




















Contains—relays, ratch- 
et motor jones and am- 
phenol connectors, 
switches, condensers, etc. 
: Brand new in original 
i ; box. Motor will operate 
CAPACITORS en from 6-24V. DC. 
Cornell-Dubilier TJH-40010 G, 
1 mfd, 4,000 V. Brand new. 


Price, each — $4.85 KIT #2 —50 PIECES, COILS and COIL FORMS 
Cornell-Dubilier 4 mfd, 1,000 V. Practically everything ever desired from high voltage 
Brand new R.F. chokes, R.F. antenna coil for 550-1,500 KC, to 
Pri h ceramic and lucite coil forms. 

rice, eac Complete 50 Piece Kit of New Make 


Aerovox—288 A, 2mfd, 
oe Pe ayrone carton. a KIT #3—Twelve Frequency Crystals 


Sold only in pairs. Contains assortment of frequencies pices 
. : at random in the range o tween 3,000 
Price, per car- and 8,000 KC, Mounted in FT 243 


ton ........ $1.95 Ha fe bolders, Price per Kit $2.95 
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CREI—Where the Professional Radioman Studies 


ne We AME 


CREI Offers the Modern Technical Training You Need 
to Qualify for the Good Jobs — Good Salaries — 
Secure Futures That Can Be YOURS 


Face the Future and Face the Facts. 
Radio is moving at a pace so fast, 
that it is far beyond the expectations 
of the most optimistic authorities a 
short time ago. New receivers con- 
tain FM, standard and short wave 
AM, Television—phonographs with 
automatic record changers. Projec- 
tion Television receivers employ 
20,000 volt power supplies—some 
have in excess of 40 tubes. Two-way 
installations are becoming standard 
equipment on buses, trains, trucks 
and taxicabs. Many industrial plants 
have over 40 different electronic 
devices. These are the types of jobs 
you'll have to service from now on. 
Such rapid expansion makes pro- 
gressive servicemen realize the need 
for authoritative training. It should 
be a timely warning to others that 
they must “re-tool” their technical 
knowledge in order to keep pace. 
The Industry has advanced so 
rapidly—that, while it has created 
good jobs and remarkable oppor- 
tunities—most of them are “over the 
heads” of the average radioman. 


Mail Coupon Today For This 24 Page Free Booklet! 


If you have had professional or amateur radio experience and want to 
make more money, let us prove to you we can give you the training you 
need to qualify for a radio job. To help us intelligently answer your 
inquiry — PLEASE STATE BRIEFLY YOUR BACKGROUND OF 
EXPERIENCE, EDUCATION AND PRESENT POSITION. 


VETERANS]! CREI TRAINING AVAILABLE UNDER THE “G. 1. BILL!” 


Capitol Radio Engineering Institute 


An Accredited Technical Institute 


DEPT RC-7 16TH AND PARK ROAD, N. W. 
Branch Offices: New York (7), 170 Broadway ° 


RADIO-CRAFT JULY, 


for 


That’s why it is so important, if you 
have an “ounce of ambition”, to 
prepare now. You can increase your 
technical ability with the thorough, 
practical technical training for 
which thousands have enrolled with 
CREI since 1927, CREI home study 
courses in Practical Radio-Elec- 
tronics and Television Engineering 
offer you the chance to acquire the 
profitable knowledge and ability to 
enable you to keep pace with this 
zooming industry. 

You owe it to yourself — to your 
family—to equip yourself with the 
ability to go after and get the good 
jobs that are actually “going beg- 
ging” for adequately trained men. 
You can start training NOW in your 
spare time, but you must be ambi- 
tious and willing to study seriously. 
Technical education is one of the 
very best investments you can make. 
It will pay you dividends all the rest 
of your life. It costs only a postage 
stamp and a few minutes’ time to 
write for the interesting facts. Mail 
the coupon today. 


WASHINGTON 10, D. C. 
San Francisco (2), 760 Market St. 








SURVEY PROVES FACTS! 


The following are excerpts from 
comments made in a survey of 
CREI graduates recently com- 
pleted. The original names and 
statements are in our confidential 
records. 

“The course has been very helpful in the 
everyday thinga that crop up in the broadcast 
field and ia especially useful to one employed 
in a broadcast station.” 

—A Chief Engineer—4-23-47 

“My CREI training has helped me with radio 
theory so that I was prepared to undertake 
problema in design, construction inatallation 
and maintenance aa they came along.” 

—A Chief Engineer—4-24-47 

“I found CREI even more than I expected; 
I have gained confidence and respect for my 
fellow workers as well as my employer, and will 
always feel that CREI has given me the founda- 
tion necessary for whatever I may accomplish 
in radio.” 

—Maintenance and Operation—4-23-47 

“Radio is changing so fast today that with- 
out the clear, concise training that CREI pro- 
vided, I would never be able to look such 
things in the “teeth”, as FM, Facsimile and 
Television.” 

—A Chief Engineer—4-22-47 

“Ag far back as I can remember in my 
“radio” life one eternal question mark has 
been before me—WHY DOES IT WORK THAT 
WAY? Many seem content to take another's 
experience and word as Gospel, but all that did 
for me was to make me wonder the more. 
Truthfully, CREI opened many doors, and 
things which were beyond comprehension to 
me when I began my Radio Electrician career 
in the CAA are now not only acceptable with- 
out question but fully understood.” 

—A CAA Radio Electrician—4-28-47 

“The knowledge gained from study of the 
CREI course is valuable to me in my daily 
work. I expect to take a written examination 
sometimes this summer for probational appoint- 
ment to the position of FCC Radio Engineer, 
and if I pass the exam aa I hope to, consider- 
able credit will be due CREI training.” 

—A FCC Radio Inspector—4-29-47 











CAPITOL RADIO ENGINEERING INSTITUTE 

16th & Park Rd., N. W., Dept RC-7, Washington 10, D. C. 
Gentlemen: 
Training for Your Better Job in RADIO-ELECTRONICS", 
together with full details of your home study training. 
I am attaching a brief resume of my experience, education 
and present position. 


CHECK [(j PRACTICAL RADIO ENGINEERING 
COURSE () PRACTICAL TELEVISION ENGINEERING 


NAME 
STREET ___ 


Glre...... ane 
0 I am entitled to training under the G.L. Bill. 


Please send me your free booklet, 


— le el 
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aa ' 
3000, 7: 7500, 23, 750 ohms. 


pare 


$50 /a/550 repped 
bias winding 2 
Wt.cceeeee’ 
VOTE less 
pe Filament pneaceonsanend “ 


Transformer : is 
3000 ma rene, Secondary? : 
oe on 220-¥ ‘ot 450/450 18 


ones and tuning aie: eee 
oe 22 














9 MAMENT TRANSFORMER 
larson 4 
6. 3V, 6A, CT. ‘ene, mi” Se $}49 


MINE DETECTOR 


| NEW BC 223 AX TRANSMITTER ~ Scr 62s 


801 Oscillator and 801 Power Amplifiers, 2-46 Modulators and 1-46 Speech “Grand new. 

pc $12.95 Amplifier 4 Xtal Frequencies and Master Oscillator on selector switch. 10 to 

sh Pree 30 watts output. Tone Voice or C.W. Mod. Ideal for 80 meter band. Comes 
4.95 with 3 coils TU 17A 2000-3000 Ke. TU 18 3000-4500 Ke. TU 25 3500-5250 ES PARE Raat gg $ 1.95 

Ke. Black wrinkle case. Includes 2 separate cases to store extra coils. Fre- ; C Gfer Sockets, 

quencies chart and tubes included, packed in original 


ith | <1 cases, less crystals at this low price. Cot. 95 12° Utah P.M. Speaker, Aini 
144 MC. pn One, one obet 3.95 fot No. MT-1 00... Shipping weight 125 Ibs. ......... $ , SF6 output transformer. ico No. 5 with 


-* msn condensers, Cat. No, C-12—per 


‘at. No. WE-4--Pec ino, and 8 prong. 


Cat. No, ST. 
“Ass't knobs p 100 § 495 


wsh on wood 
Pe tS oa ee and pla: 

“MICA Ci CAPACITATOR | No. KP-100—per 100 Plastic. as 
100 at 50me. 4 Got. No. RTOI. 

00/1/1090 © eS 4.95 ‘ot. No, RT-101.., 
sigs Po IF TRANSFORMER |” 
Mounted in aluminum shield can 
..$ 5.95 4 pea nr arpa s 
. 4 mer, = jence — : 

led t a 95¢ 


49c =| prory sockets No, 


bes 


fo match, ideal for broad tuni 





ion. «s*e*0"* 


» Phones. 2000 oh, nan 008 95¢ 
condition 


30. MC iF Ransfomner 


“ P, 
TU] PHOTO FLASH TUBE erdered rn wa a roman Goi form 
°. 


nie 
12,000,000 — i output. 


ing. 


ee: inch Powdered % si 
tt fulty inglated 149 : = in squore aluminum Ignition coil “8 

asst resistors Ya 4 No. R-5 per 100 . FS) con, silver tuned 29¢: 10,000 ont :§ 95 1M 

sans Ses as 29 Pema ones 9B, | es Yat ton at a 


ae 








BC 654 
MODULATION 3 95 TRANS 
TRANSFORMER supe Mics 52 un 142 MITTER 


RCA modulation transformer is conservatively rated of 550 Watt audio to - IVER 
modulate that new KW rig. Really rugged with p j Frequencies Fange 3800-S809 
gops, which ore adjustable. Terminals and gaps are mounted on ¢ ; KC.—colibration every 10 
@ “Mycalex” terminal boord, The laminations thot make up this transformer ‘ —with crystal oscillator a 
- are of high audio quality and are extremely thin, making it impossible for every 200 KC. Pp checked 
“ Ss lower 
jitter SB Receiver | the core to “chatter or talk”. + watts, voice ovtpet 17 
Transmitte Audio Watts—550 Sec. #)-450 Mils Sec. 42-80 Mils Terns . ae ame or Cw. 
sdely Ratio—Pri Sec. #1-1:1 Pr Sec. 12-3 5:1 Pris Sec. f? Tap- as - bes ond 200 KC. X-to4 
anchor, W dance Ratio—Pri: #1-1:1 Sec. Pri: Sec. #2-25:1 Pri: 1 Top-625:). 





The fomovs 


Transformers ineviation tested: Pri. 800ov.; Sec. #2-2000V. to the rest of 
power vow $4? the coils and ere, Primary center topped fer Kal aan wlators. Secondary #2 will carry 80 Mils to modulate 


boat 
used on the ns MC band. Com Resistonce—Prh'l35 ohms Sec: #1, 112 pad = 42, 99 ohms. $1495 


—AC. Less power screens of beam power or screen grid will match any Class “Be tubes up to 10,000 ohms plote to 
aula and tubes. ~~ such os 810's, 75T's, 8005's, ml20%, 008 Wysiz's, 211's, 813's, 828's, 805's, 2037's. 
a 


Shipping weight 100 Ibs. Size 914" wide, 714" deep, 714" high. Heavy chonnel iron mounting brackets. Weight opprox. 40 Ibs. Cc H Oo K & S 


puTTERFLY | Types © TUBES © TUBES |  "HORDARSON 
Condensers | gy3___g 5.45174 384. | 27 550 na 


butterfly assem” Fo +3 ~ Si swing choke, 
Biv condenser 76 10 300 1 RK6O 1.25. ISS RS | savor Ciek $ 
wit 


megocysies, Nownted on | | VTI27__ 2.95 34 6SL7 gesie! coe. Cot $595 
Wegener. carole NO} 1 WR159 69," 6SN7 6SA7 


Bc 3. J 
$1°> ‘ roo oan 75 9: bans SHY 150M choke, Cat. No. FC201—9%¢ 
211 1.45 “er Srion SHY 175 Mchoke, Cot.No. FC202—$1.49. 


frequency Thordarson 12HY 25m 
to 1000 654 1.50 (oss choke, Cat. No. FC203—39¢ 
t. No. FC204— $4.95 


ont - Thordarson SHY 350M choke, Co 
S — ‘95 "9004 a 
& Transmitter 











tube. Cot No. Bc2. % “3 5 Receiver 
, ee ey oe cee Oe | are 22, 
9 5 BRAND NEW SCR-269- ey condition. Completes tS ee eoe4 29" § 
Sockets part of ossembly AUTOMATIC DIRECTION FINDER 


RADIO COMPASS 


she radio compass SCR-269-F was designed to be the primary radio navigation compass 
for the United States Army and Navy Air Forces. Constant reception is possible doy or 
night so that fixes can always be made to establish the plane's or ship's location. 
The azimuth indicotor is divided into 360 degrees and is connected to the loop 
antenna, therefore making it possible to navigate the ship in ony direction os preset on the 
ial, 
Plotting fixes is accomplished by selecting two or more stations and plotting these on 
the ‘ae mop. The point of intersection of these lines, indicotes the location of the 
—to— ak 
Commercial oir ey sey comes complete with 17 tubes superheterodyne receiver which is tunable 
lines from 200-1750 KC in three bands. A complete instruction book for operation and main- 
Air charter tenance panies this i 
lanes 
eats es Receiver 1 Loop LP-21-F (includes 1 Plug PL-122 1 Tuning Shoft *AC-124 1 atsee F/MC-124- 
Fishing vessels 6C-433- Dehy ) 1 Dehydrator Hose, Fitting (300°) 
Home radios Radio Conral Box » & Clamps 10 foot 4 Insulctor IN-79 5 Nut a FIC. 
Hom operators 8C-434- Indicator 1-81-F lengths 1 Insul IN-81 
Air freight peut a 213-A Relay SW-172 Operating & Mainte- insulator IN- Sleeve at 
plones "se lug PL-112 nance Handbook 1 Shoft Casing and Spline 1 Transformer C289AS- 
Mounting FT-224-F- 1 Plog PL-118 Coupling MC-136 Drive R16-7 


WRITE FOR FREE BULLETIN 




















20% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS ae 
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Rectifier Transformer 


117V AC input, 62V output at 3.5A. 
Rectify and use with filter and 
rheostat to run your 12 and 24 volt- 
equipment 











Quununications” 


Has the Electronic Equipment You Need 








GN-45 Hand 
Generators 


Plate & Fil, Supply Output 
5OOVDC 140 ma and 6V 3A. 














10 CM. PLUMBING 


Sand Load—Wave guide section, App: 23” 
high with cooling fins (Dummy Ant.). .$35.00 
Wave Guide to Coax, with flange Gold 
plated 10 CM 
Standing Wave Detector, rigid coax 
58 ohm. 5.00 
Coax rotary joint, with mounting plate 8.00 
Wave guide (16 ft. lengths) per foot 


10 CM 2.0 
Heavy Flange for mounting wave guide 300 


3 CM PLUMBING 


Wave guide 90° bend E Plane, 18” long. .$ 4.00 

Wave guide, 18” long S curve, cover to 
choke ..sseces 

Rotary coupler, wave guide in and out, 
choke to choke .. 6.00 

Duplexer section using 1B24 

Wave guide 6 ft. length, per ft. ......... 1.95 


SEND FOR OUR NEW 


Selections From Our Huge Microwave Stock 


1.25 CM. PLUMBING 


T section choke to cover 
Flexible section choke to cover 3.00 
Mitered elbow and S section cover tochoke 3.50 


MICROWAVE TEST PARTS 
SPECIAL—3 cm. vernier drive dial, and 
resonant cavity Macguire Wavemeter 
#1539TFX. 21GA $ 
4 inch directional coupler, 20Db drop 3 Cm 
—in and out, coax pr 
8” long directional coupler, CU-90/UP- 
20Db drop has short right angle (410 cm) 
1-222A Signal Generator—8-15 MC an 
150-200MC 5 MC crystal osc. for calibra- 
tion power input 115 volts. 60 cycles AC 47.50 
W.E. Signal Generator [-138 A (10 cm) 
indicator is a 0 to 200 microammeter. 
Value $400. Our price 
MICROWAVE FLYER 


TUNING UNITS 
Ideal nad E. C.O. Rig 


From BC191 and 
chokes, dials, 
frequencies 


coils, 
your 


375 —contains 
condensers; send 





TRANSMITTER BC 375 


Air Corps version of the famous BC-191. 
Used; supplied with one tuning unit, 
meters, coils, condensers, etc. 


Special $9.95 





SO RADAR 


10 CM SURFACE SEARCH RADAR SETS 
§0-9 new with spares—complete installations. 
§$0-13 used, in excellent condition. 

WRITE FOR PRICE AND DETAILS 





RADAR UNITS 


SN Radar, complete, compact, 
portable, new 

RC 148 IFF, includes trans. rec. BCi267 
and pwr. unit RA105-A. Operation: 
117v/60c—157 to 187 MC 

SA RADAR, PPI Unit, from SA-2 Radar 
RCA 7 in sco 

8Q RADAR Complete Console, GE, B, 
PPI, or A. Presentation 

SLa ppi console, WE Radar, good cond. 

AN/APG-5 Trans.-rec. 2500MC Range 
radar uses lighthouse tubes 

SCR 518 RADAR ALTIMETER—20000 
ft. range 3” calibrated scale, 515MC, 
complete installation. New . 279.00 

RANGE UNIT SCR268—Radar. 
1lbv/60e 


very 
47.50 
165.00 
50.00 
225.00 
100.00 





MAGNETRONS 
3131 (1 em) Magnetron 
3131 Fil. 
2132 (JAN) 10 


300 Kw peak 
a $200. 


Transformer ’ 

cm. 
pulse 

yA 4 b4 


netrons 10 cm Band $45.00 each 





Magnets for Magnetrons 

KLYSTRON oscillator tubes 2K25/723 ab 
designed for 8 cm operation. New. With 
= data. Listed at $38.00, re 


(10 CM) 


$12.00 


7.75 

with 
15.00 
3.50 


duced t 

McNally ‘Klystron 707B 
cavity 

Tunable Cavity for 707B 

Thermistor Beads (D-170396), 
UHF and Micro-Wave Equipment (List 
$7.00). In separate sealed containers 

Thermistor Buttons D 168391 
agnet for 3 centimeter magnetrons, in- 
corporating a magnetron stabilizer cav- 
ity. Cinaudagraph ane UC 210 

WE. Converter BC 437 

Parabolic Rellector Rivbed For opera- 
tion in 8000-4000 MC Range. Made by 
Budd. Has Mounting Neck. New 
Dipole—Can be used with above 


for use with 





H. V. TRANSFORMERS 
AMERTRAN PLATE 


—60-cycle primary. 6200 
volt-ct-700 mil secondary. 


nom $39.95 


11”x14”"x10”". 
AMERTRAN CHOKE—RMS test 15KV, 
1H, .£8 amp. DC, DC resistance 7.5 ohms $8.95 


Power and Filament 
All Primaries: 117V 60 Cycles 


Secondaries 
pet CT end 8800V CT at 250 
and 6.3V at 1.5A 
#5114 1500V CT a 200ma and 5V at A 6: 
25054—980V at 450ma—$4.95. Per pair 
##5109—6180V at 200ma 1 
#5057—6.3 CT 1A, 5V CT 3A, 5V CT 3A 
a 3V at 1A, 6.3V at 1A, 6.3V 





8.5hy, 125ma, 1780V test 
Dual: Thy, 75ma, Ilhy 60ma, 1780V test 


$1.4 
1.95 
Very conservatively rated 


TRANSFORMER. 115 v . 


RECEIVERS 
NEW ARC-5S 
SUPERHETS ....$6.00 


{ineluded) 3- 
12SK7; 1-12K8; i- 
12SR7: 1-12AG. Ranges 
(Specify freq. desired) 
1500-3000 Ke; 3-6 Mc; 
6-9.) Mc. Power; 24-28 
VDC for only, new $6.00 
Extra —To Go With 
ARC-5 Dynamotor $1.95 
Control Box ..... $1.00 
Control drive cables 
Single mounting rack 
Double mounting rack 
Shock mounts 


All parts interchangeable with SCR-274-N 


RCA 12-TUBE SUPERHET 


Frequency: 100 to 1500KC. Used but in 
excellent —— Power supply 115V 
A 13” H 


Tubes 





C 24” Lx 18” Wx 








Sonar Sound Detection Unit! 


Ideal for detecting under- 
water sounds, such 
swimming in schools, 

in a 15 mile area 

a Rochelle salt > 
which is about 1000 times 
more sensitive than quartz, 
as the active unit the 
sound is transmitted up a 
60 ft. length of cable. It 
is completely enclosed in a 
solid rubber sheath whose 
physical size is: 16%” 
x 2%"dia. This sound de- 
tector was originally used 
in harbor defense. Coupled 
to an audio amplifier, this 
can be found to have many 
valuable applications 

Ask for SD-1 





Similar to above but 3 times longer and 
with more crystals for greater sensi- 
tivity. Model J 


HEADPHONES 
8.000 ohms impedance, complete 
d, plug, detach 
leather head- 


1.95 
Used, in good condition... 1.00 








That Condenser You Need 


1 mf oe vde 
mf 3 ic 


300 

400 

400 

500 

550 

600 vde 
600 vdo 
600 vde 
650 vde . 
7000 vde 
600 vde 
600 vde 
DME wravesserancves 
1000 vde 
1000 vde 
1000 vde 
1000 vde 
noes vde 


soneos® 


. ’D inie . 
aise S etl be ACO Cam 


~ 


~ 
-- 


7500 vde 
20,000 vde 
to mf Synchro ‘cap 90v/60c ....... 


aepme a 


pNheo= 


eeeRgssenesss: 





SANGAMO CAPACITORS 
3.006. 10KV ~ 
5 MEE ses 





have a wide selection of 120 watt resistors. 
Send your requirements. 














DIRECTION FINDER 
Designed for ‘Marine Use 


Navy DP12, covers broadcast and 
marine frequency bands, 100-1500 
UC. Complete installation with ac- 
cessories and spares. Operation: 
115V AC or battery pack. Loop 
can be operated remotely....... ” $195. 00 




















ALL MERCHANDISE GUARANTEED. MAIL ORDERS PROMPTLY FILLED. ALL PRICES F. 
NEW YORK CITY. SEND MONEY ORDER OR CHECK. SHIPPING CHARGES SENT C. 


SEND FOR FLYER 


COMMUNICATIONS 
EQUIPMENT CO. 


131-C Liberty St., WH 4-7658, New York City 7, N. Y. 


0.8. 
0.0. 
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Ir Alexander Graham Bell could look 
at the microwave antenna in the illus- 
tration, how quickly his mind would 
go back to his own experiments, 67 
years ago! 

For in 1880 the inventor of the tele- 
phone had another new idea. Speech 
could be carried by electric wires, as 
Bell had demonstrated to the world. 
Could it be carried also bya light beam? 


He got together apparatus—a tele- 
phone transmitter, a parabolic reflec- 
tor, a selenium cell connected to hand- 
phones—and “threw” a voice across 


Words that rode 


‘on a beam of light 








several hundred yards by waves of vis- 
ible light, electromagnetic waves of 
high frequency. 

Bell’s early experiment with the par- 
abolic antenna and the use of light 
beams as carriers was for many years 
only a scientific novelty. His idea was 
far ahead of its time. 

Sixty years later communication by 
means of a beam of radiation was 
achieved in a new form—beamed 


BELL TELEPHONE LABORATORIES 





microwave radio. It was developed by 
Bell Telephone Laboratories for milt 
tary communication and found impor 
tant use in the European theater. In 
the Bell System it is giving service be 
tween places on the mainland and 
nearby islands and soon such beams 
will be put to work in the radio relay. 


In retrospect, Bell’s experiment illus 
trates once again the inquiring spirit 


of the Bell System. 
R 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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‘BRAND” vs. “ORPHAN” RADIOS 


Che Trend of Price Structure in Radio Receivers 





N the postwar readjustment period through which 
the country is now passing the radio industry is 
caught in the same predicament as are all other 
major industries in the United States. 

Due to the high price scales engendered by World 
War II in the period between 1941 and 1945, the 
cost of commodities has practically doubled in the 
United States. 

The inheritance of the war price structure is still 
with us and it will take considerable readjustment 
before a lower price trend can again be achieved. 

In the meanwhile, the many strikes which have up- 
set the economy of the country have taken their toll 
with the result that earning power has been curtailed 
while the savings of the workers have approached 
the vanishing point, The consequent result is that 
the purchasing power of a large cross section of the 
country has been seriously impaired. The high prices 
on almost all commodities make it impossible for the 
greater proportion: of the population to buy the mer- 
chandise which it needs, simply because the spiraling 
price structure outruns the earning power of most of 
the population today. 

As in previous periods of inflated prices, the increas- 
ing resistance of the buying public has reached its 
zenith, so that only necessities are bought now. This 
resistance will continue until the adjustment period has 
run its course. 

It would also seem that for the time being general 
wage increases have largely ceased. We will probably 
soon see stabilization of wages and income of the great- 
er percentage of the population in this country, and a 
downward adjustment of our price economy, thus mak- 
ing further immediate wage increases unnecessary. 

All of this is not new—it has been said time and 
again by many economists in the country—and it would 
seem reasonable to expect a slow downward trend 
of prices from now on. There may be exceptions in 
certain luxury and allied industries, but the main in- 
dustries know now that the public will not come back 
into the market to buy merchandise on a large scale 
until it is priced within the reach of the majority in 
this country. 

The radio industry is in no different position than 
other major industries and the buying resistance of 
the public necessarily includes radio as well, 

The radio industry, too, is in the unhappy position 
Where their cost of raw materials, parts, etc., and 
their wage cost is at an all-time high, making it at the 
moment almost impossible to reduce prices without 
bankrupting many firms. All materials, parts—with 
practically no exceptions—that go into the making of 
radio sets are at present—or have been until very re- 
cently—at their peak. The same is true of wages, cou- 
bled with the fact that the daily output of the workers 
nowadays is generally below what was par before the 
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war—thereby distorting and aggravating the condition 
still more. 

The radio industry is further bedeviled by the ad- 
ditional fact that many of the newer and smaller firms 
could not withstand the buying resistance of the pub- 
lic and had to throw upon the market, in some of our 
large centers, a certain amount of distress merchan- 
dise. This aggravated the picture because when large 
advertisements appeared in the newspapers offering 
radio sets and other radio merchandise at greatly 
reduced prices, the public jumped to the conclusion 
that all reputable set makers would have to follow 
suit and reduce their prices drastically, too. This, 
however, did not prove to be the case, because many 
of the responsible old line manufacturers prefer to 
fill warehouses with radio receivers rather than see 
them sacrificed below their cost. 

That the large radio set manufacturers mean what 
they say, and that they do not contemplate immediate 
large scale price cuts, is best reflected in a statement 
from one of the foremost radio manufacturers, who 
issued the following statement just as we go to press: 

“Although no price changes are contemplated at this 
time, should any downward revisions in price occur, 
the trade is guaranteed to-be rebated for the difference 
between old and such new prices as may be established.” 

According to this manufacturer, the guarantee cov- 
ers inventory purchased (by dealers ) between the 
dates of April 15, 1947, and December 31, 1947. 

Dealers and radio stores in many U. S. centers, it 
appears, have recently refused to buy standard brand 
radio receivers because they were afraid to stock up 
on leading brand radios which they felt would soon be 
offered at reduced prices. 

It is necessary, however, for the dealer and store- 
keeper to stay in business, therefore he must buy some 
merchandise that he can turn over quickly. So we now 
have again—as even before the war—the spectacle of 
a number of “no-name” brands, that is, unknown ra- 
dios which are flooding the market in earnest. Such 
receivers are often advertised for less than one-half 
of the price of established makes of similar sets. That 
does not mean that they compare in quality or perform- 
ance with standard brands, Often many of these un- 
known receivers are thrown together by so-called “bed- 
room manufacturers,” of whom there are many hun- 
dreds in this country. 


These firms buy war surplus and other odd parts 
wherever they can be found at a price. The cabinets 
usually are of unseasoned, poor-grade wood and will 
not stand up for long, nor will the sets themselves. 
There is very little real factory inspection or testing 
and as the parts are not uniform and often include dis- 
cards and “seconds,” the receivers themselves are no 
bargain no matter at what price they are offered. 

(Continued on page 71) 





RADAR has. been recognized by the 
Civilian Aeronautics Administration, it 
was revealed last month. In a move 
which came as a distinct surprise even 
to its own field personnel, the Adminis- 
tration abandoned its previous policy 
of considering ground-controlled ap- 
proach (GCA) radar as a purely “sup- 
plemental” aid in bringing aircraft 
safely to earth under instrument-weath- 
--er flying conditions and issued instruc- 
tions that it may be used as a primary 
airport-approach system. 

This step reverses the CAA’s stead- 
fast earlier assertion that its new GCA 
installations at La Guardia Field, 
Washington and Chicago would be util- 
ized only to monitor aircraft, let-downs 
through soupy weather on the CAA- 
sponsored runway localizer and glide- 
path radio beams of the instrument 
landing systems (ILS) already installed 
at dozens of air terminals throughout 
the country. 


TWO AND ONE-HALF WATTS is 
the power of an FM broadcast transmit- 
ter installed last month at Syracuse 
University. Proposed, designed and in- 
stalled by General Electric Co. as a suit- 
able unit for intra-mural broadcasting, 
it was the object of a special visit of the 
FCC, The Commissioners are very much 
interested in the possibilities of low- 
wattage university and school FM 
transmitters. 

The establishment of such stations 
on a wide scale would encourage adult 
as well as student educational programs 
and at the same time help train thou- 
sands of students to help meet the de- 
mand developing for commercial FM 
station personnel. With this low-pow- 
ered equipment designed to assist edu- 
cational institutions with limited bud- 
gets, it will be possible for many schools 
to get.on the air quickly, G-E officials 
believe. 

Under average conditions, the range 








from the antenna point of the transmit- 
ter provides an excellent signal in all 
parts of the campus and surrounding 
student living centers. 

FM broadcast stations would continue 
and extend the present system of “col- 
lege broadcasting” now carried on at 
several universities with carrier current 
sent over electric light lines, or in some 
instances, over heating-pipe systems. 


TELECOMMUNICATIONS propos- 
als by the United States delegation to 
the International Telecommunications 
Conference now meeting at Atlantic 
City, New Jersey, include a Central Fre- 
quency Registration Board and perma- 
nent International Radio Consulting 
Committee. A third proposal is that 
emergency administrative radio confer- 
ences be called from time to time to deal 
with problems requiring immediate so- 
lution. 

The Atlantic City conference, which 
opened May 12, has the important work 
of revising the Cairo Radio Regula- 
tions, which have guided international 
radio since 1938. Fifty-nine nations and 
8 international organizations were rep- 
resented by more than 700 delegates at 
the opening session. 


SUPERSONIC LAUNDRIES may be 
the next development in the applica- 
tion of this branch of electronics to in- 
dustry. The possibility of using super- 
sonics to wash clothes was revealed last 
month by Sir Edward Appleton, radar 
pioneer and secretary of the British De- 
partment of Scientific and Industrial 
Research. 

Sir Edward ex- 
plained that dirt is 
held to fabric by 
electrical attrac- 
tion. Soap and oth- 
er solutions, called 
detergents, are now 
used to break this 
electric bond. 

If current re- 
search is success- 
ful, sound waves 
may do part of the 
job in the future. 
Supersonic vibra- 
tions. are. being 
used to shake out 
the dirt particles 
from clothes. Sound 
waves would also 
emulsify the dirt 
in the cleaning so- 
lution to keep it 
from getting back 
on the clothes. 





The 2!/2-watt transmit- 

ter used to broadcast 

to the student body of 
Syracuse University. 
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The idea of using sound waves to 
shake dirt off fabrics was developed 
from the wartime Asdic submarine de. 
tector. 


COMMUNICATIONS EXPAN. 
SION in the vehicular field is so great 
as to require a special FCC hearing, 
which has been set for September 8. 

The common carrier type of mobile 
service is expanding at “a very rapid” 
rate, according to the FCC. Common 
carrier highway service is proposed for 
79 cities on the mainland of the United 
States and 2 in Hawaii. More than 
3,000 mobile units have been authorized 
in this class. These, together with asso- 
ciated fixed stations, represent an in- 
vestment of $4,500,000. 

Urban automobile units have been 
authorized to the number of 5,600 mo- 
bile units. The total investment in this 
field is estimated at about $6,000,000. 
Expansion is delayed only by the inabil- 
ity of radio manufacturers to furnish 
the equipment as rapidly as desired. 

The telephone companies propose 
service which will extend wire tele 
phone communication to and from land, 
sea or air vehicles. Three types of com- 
mon. carrier service are in prospect: 
communication between any regular tel- 


phone and any mobile unit; special 


two-way dispatch service between a cen- 
tral office and specified mobile units; 
and a one-way signalling service to mo- 
bile units. 


RADIO LISTENERS want high fideli- 
ty, Dr. Harry F. Olson, head of the 
acoustics research laboratory, RCA Lab- 
oratories, reported last month. Recent 
surveys have shown that persons listen- 
ing to music reproduced through stand- 
ard amplifiers and loudspeakers have 
not expressed preference for full-range 
fidelity. Therefore certain engineers 
hold that full-fidelity is unnecessary 
and merely adds to cost of amplifier 
equipment. Others hold that the re 
sults were not due to a preference for 
restricted-range music, but to imperfec- 
tions in reproduction which were re- 
duced with reduction of audio frequency 
range. 

Dr. Olson made his tests with a live 
orchestra, eliminating all factors which 
could be introduced by amplifiers or 
speakers. Tests showed that 75 percent 
of listeners between 30 and 40 years of 
age preferred full frequency range. 
Among listeners between 14 and 20, only 
59 percent expressed an appreciation 
for the unrestricted tonal range in this 
classification of music. 

“The listeners in the latter age 
group,” Dr. Olson stated, “are probably 
influenced by listening to radios, phone 
graphs and juke boxes rather than or 
chestras and are, therefore, conditioned 
to a restricted frequency range.” 
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MAJOR GENERAL H. C. INGLES, 
who served as Chief Signal Officer of 
the United States Army from July, 
1943, to March, 1947, has been elected 
President and a Director of RCA In- 
stitutes, Inc., it was announced last 
month by David Sarnoff, President of 
the Radio Corporation of America. 


As Chief Signal Officer, General In- 


ves to Radio Items of the Month Accepting his resignation with re- gies was responsible for the Army’s 
‘eloped Smallest 3-way portable is claimed by &7&t the FCC announced the appoint- world-wide communication system, the 
ine de- Sentinel, who offer a 4x 4x 8-inch mod- ment of George Sterling, wartime head enormous supply program of communi- 


el, The little set is a regular 5-tuber and 
its performance is comparable to that 


of the Commission’s radio intelligence 
division, as Mr. Adair’s successor. 


cation and electronic equipment for the 


Army, as well as the Signal Corps’ re- 




















































PAN- of larger radios, according to the manu- : search and development program. 
great facturer. ' SIGNAL STORAGE ae His achievements in these fields of 
caring, Radio life-saving is not all confined to pom i a dozen or more messages in military activity are revealed in the ci- 
r 8. the distress frequencies, says Arthur 4 ¢raction of a second, the U.S. Depart- tation accompanying the award of the 
mobile Magee, New Jersey commissioner of jront of Commerce reported last month. Oak Leaf Cluster. 
rapid motor vehicles. The 15-minute broad- gy ati mn d ses 
ommon cast series, Highways to Safety, re- ubmarines in dangerous waters 
sed for leased by NBC, coincided with the low- Would surface and send all their mes- 
United fest fatal accident record for 14 years, S@8eS = ee ee hace 
e than The radio broadcast “has undoubtedly 40wn the possi a "Alli opens om ow 
horized HH contributed materially to this record,” ©4 and located by Allied search equip- 
h asso- says Mr. Magee. ment. The signals were received, ampli- 
an in- ibe . . fied and projected on the screen of a 
David Sarnoff, president of the Radio cathode-ray tube of such persistence 
e been Corporation of America, was elected that the signals could be stored for 
00 mo- president of the Army Signal Associa- three weeks, if necessary. Thus the re- 
in this po its recent Fort Monmouth con- ceiving operator could decode them at 
100,000. < his convenience. : 
- inabil- Milk and beer are now being pasteur- The cathode-ray tube beam in this 
furnish ined by a continuous radio heating proc- equipment scans a plate covered with a 
‘ired. ess, Milk treated electronically, says layer of microscopic quartz particles 
propose George Brown, RCA electronic heating embedded in a photoelectric base. The 
‘e tele suthority, keeps longer than ordinary particles of quartz hold a charge which 
m land, pasteurized milk. varies with the intensity of the scan- 
of com- Russia plans to put 28 new and pow- ning beam. To transcribe the stored rec- 
-ospect: erful radio stations into operation by ord, a beam of “black light” (either in- 
ilar tel- 1950, the Soviet Communications Min- fra-red or ultra-violet, to avoid visible 
special ister reported last month. He announced interference) is directed at the photo- 
n a cen- that Russia is now broadcasting in 30 electric plate, each point of which emits 
! units; foreign languages, as oes as 70 lan- — 4 proportion to the charge at The citation reads, in part: 
> to mo- guages used by native inhabitants of the that point. " . 
Soviet Union. : An electromagnetic lens focuses the aie ae = 
h fideli- Overproduction of small table models socceng Araneae tm Bs oe * cation of communications equipment in 
and erratic parts production have been Steen. The screen produces a visible J) ety oe nological fare, the 
of the ’ » image, which will last for 15 minutes, ‘he field of psychological wartare, t 
5A Lab- the cause of dealers’ and manufacturers A . : development of radar to a degree which 
an oe : ; : provided the plate continues to receive i : 
Recent greatest difficulties, delegates and vis- : : : made it one of the most formidable of 
se i i ultra-violet or infra-red light. However, $ 
listen- tors at the recent Radio Parts Show : : weapons, the use of radio relay systems 
— were told. the image can be wiped off the screen at f nd ‘deine ins emg tetas Ay 
n stand- P . . any time by turning the-light off and +4°F °Ti¢ging inaccessible terrain, the use 
rs have Estimates of FM receiver production . : of panoramic reception for visual mon- 
. scanning the plate with an electron % P' ; 
ll-range for 1947 were revised downward last beam of uniform intensity itoring over wide frequency spectrums, 
ngineers month by the RMA. Earlier estimates of ; the adoption and extensive use of tele- 
ecessary 2,500,000 for the year were cut to “be- PRICE CUTS on radio receivers have typewriter and radiophoto transmission 
mplifier tween a minimum of 1,800,000 and a been announced by two leading com- equipment and the use of highly secret 
the re- maximum of 2,100,000 receivers.” panies. Emerson has announced reduc- cryptographic systems.” 
ence for Columbia’s color television research is tions ranging from $3 to $20 on 9 table 
nperfec being “drastically curtailed” according radio and radio-phonograph combina- prOpyCTION of FM-AM receivers 
vere 5+ to company officials. The company will tions. Admiral has slashed prices from jose notably in the first part of the 
equency concentrate its efforts for the time be- 20 to 25 percent on its new 1947 line second quarter of 1947, the Radio Manu- 
: Ing on actuality broadcasts such as Of receivers. . .,. facturers stated last month. 
ha ns sports and special events. The trend was also noted by —— The April cutpet of FM-AM receiv. 
“ wa Heavy water, used in atomic research, Brands, Inc., in a message to dealers ers was 47 percent over that of March, 
oneal and so important a short time ago that which — — that my —_— be and production of all types of receivers 
= f military expeditions were organized to rebated should the prices be reduced on ;,, April was higher than during the 
oo oy places where it was prepared, ®"¥ Majestic models authorised or <8 fist quarter of the year. 
- yrange. ean now be bought by research w esters tablished by the company or by Majestic ’ 1 ancl f all 
| 20, only the Atomic Energy Commission dio and Television Corporation. Estimated April production of a 
ejation ; ig «=r types of receivers by Association mem- 
— for $15 an ounce—less than the price of In other quarters denials that radio 
e in this - e—less than the price o F bers was 1,548,540, compared to 1,337,- 
ein high-class perf prices are headed lower were heard, ‘ 
ass persume. though it is generally admitted that 269 in March. Total for the 5 weeks 
ter age GEORGE P. ADAIR resigned last prices may fall on the present stock of from March 31 bees. Fs was ape pm 
probably month as chief engineer of the FCC, small table radios, which were produced the highest — production in all the 
s, phone- fter an association with the Commis- in large quantities in 1946. Console mod- history of radio. ’ \ 
than o- sion which goes back to 1931. He will els are largely. unaffected by the price Television receiver production for 
aditioned open offices as a radio engineering con- cuts, which have hit most directly on April was 7,886, an increase of 1,247 
2.” sultant. table and portable models. over the figures for March. 
1947 BM RADIO.CRAFT for JULY, 1947 19 


By W. T. CONNATSER 


OU will enjoy building and be 
proud to own this 4-tube super- 
heterodyne a.c.-d.c. broadcast re- 
ceiver. A minimum of other parts 
are necessary for its construction, and 
the total eost should not be too high. Or 
an existing set may be readily modified 
to inelude the excellent second detector 
feature of this set. 
The set is bhilt around the demodula- 
tor (second detector) circuit invented 


6A8 


This receiver embodies a new and rarely- 
used principle in its method of detection. 


oflered Four- 


of iHlustration, and the hookup and func- 
tions of the 7E7 and directly related 
components are explained in somé de- 
tail. 

Obviously the 6A8 converter, the 
6K7 i.f. amplifier, and the beam-power 
amplifier and B-voltage rectifier may 
be replaced by any combination of tubes 
that will serve the purposes. As to the 
7E7, it may be replaced by any triode 
or pentode with the necessary diodes. 
The inventor of this detector circuit ex- 
presses a preference for a medium-mu 
triode of the 6SR7 type. 
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by FrederickC. Everett (Pat. 2,361,616). 
This patent was reviewed by Rapio- 
€RAFT in the March, 1945, issue. 

A complete set is here shown by way 


; — 
The queer-looking detector circuit is explained by the coil L5- = 


In the set here shown a high-imped- 
ance-primary antenna coil L1 is used, 
which permits the use of almost any 
length of antenna. Of course a single 


coil. or a loop may be of use instead. 

The oscillator coil L2 is standard for 
the 6A8 type tube, and is for 456 kc. 

The padding condenser C4 generally 
will be about 350 uyf for a 456 ke if. It 
is best to use an adjustable padding 
condenser. The tuning condenser C2 is 
a 360-yuf, 2-gang unit. 

The hookup of the 32L7 beam-power 
amplifier and B-voltage rectifier is con- 
ventional for this tube. 


Negative bias for the 6A8, 6K7, and 
7E7 tubes is obtained from the oscil- 
lator grid of the 6A8 tube (pin 5). This 
negative voltage is dropped through R2 
to bias the 7E7 tube, and is further 
dropped through R4 to the a.v.c. circuit 
to bias the 6A8 and 6K7 tubes. 


The a.v.c. circuit is made up of R7 
and R8, and C6 and C7, and is of sv- 
perior type. This network maintains 
volume level as between stations of 
varying power, and is designed to filter 
out all pulsating currents that might 
prevent good reception. Furthermore, 
it effectively isolates the 6A8 and 6K7 
tubes from the 7E7 tube. 


The resistors R10 and Ril in the 
plate and screen-grid circuits of the 7E7 
tube, because of the low B-supply 
available in this set, must be the low- 
est values that will not short-circuit the 
audio signal or adversely affect the 
tonal quality of reception when the re- 
flex feature of the set is used. When no 
reflex is to be used at all, then the plate 
of the 7E7 tube is connected directly 
to the B-plus supply and by-passed to 
ground by a large condenser, and an 
appropriate resistor and by-pass con- 

(Continued on page 66) 








Back view of the receiver shows how the various parts are laid out. 


Home-made grooved dial is seen in this view of under-chassis wiring. 
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ADIO CONTROL is coming sharp- 
ly into the public eye. We hear 
much in the press of radio-con- 
trolled airplanes, as at Bikini. 
Directed by radio at a distance of sev- 
eral miles, they were able to penetrate 
the radioactive clouds created by the 
explosion and furnish important photo- 
graphs of yet little-known phenomena. 

The factories in which the atom 
bombs were built also used electronic 
remote controls which permitted oper- 
ating dangerously radioactive equip- 
ment from a distance of several hun- 
dred meters. 

During the war of 1939-1945, remote- 
controlled radio tanks and planes ap- 
peared in action. Pocket tanks used by 
the Germans at Anzio served as mobile 
mines and moved at a speed of more 
than 15 miles per hour. Radio-controlled 
planes and rockets were used by both 
sides in the latter stages of the war. 


Finally, the Americans developed jet- 
propelled aerial torpedoes. These were 
released from airplanes, whose occu- 
pants could direct them to their target 
by modifying their trajectory with 
radio-controlled rudders. 

Already in France certain labora- 
tories are studying pilot models of re- 
mote-controlled vehicles and planes, and 
several amateurs have constructed mod- 
els of boats, gliders, and automobiles 
which are controlled by radio. 


A photograph shows a radio-guided 
automobile built by a 28-year-old French 
constructor, M. Roveyaz. Of reduced 
dimensions, it can be driven in any de- 
sired direction, at a speed which can be 
controlled remotely by the operator 
with the radio transmitter shown in 
the photo on page 74. 

This development is all the more inter- 
esting because of the small size of the 
model. The reader will understand that 
the difficulties increase in inverse ratio 
to the size and weight. With such an 


automobile, weighing 5% pounds and ° 


measuring 20 inches, it is hardly possi- 
ble to send it out to the country to for- 
age for food, while the owner, defying 
the thunders of the Minister of Sup- 
plies, remains comfortably seated in an 
armchair, and controls the speed and 
direction of his machine by pushing sev- 
eral buttons on the small box! But any- 
thing that is possible for a model of re- 
duced dimensions is an assured fact for 
an automobile of normal dimensions, ex- 
cept of course the question of visibility. 
This makes it necessary to perform all 
maneuvers within the field of vision (up 
to 600 meters in our case) and often 
makes it preferable to employ a model 
of a ship maneuvering on a large body 
of water (or the edge of the sea) or 
4 remote-controlled plane. There can be 


no question of installing a televisor on a | 


small model, 


Construction of the model 


Before studying M. Roveyaz’ model, 
let us remember the exact definition of 


remote control. It is putting into opera- | 
tion at a distance, at the. will of the | 


Bs 


operator, electrical apparatus, without 
having recourse to wire. 
The transmitter works on a wave 
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FRENCH RADIO- 
MODEL AUTO 


By SIMON COUDRIER 


length between 4 and 6 meters. Experi- 
ence has shown that medium power (be- 
tween 15 and 30 watts) is sufficient for 
reliable radio control up to a distance 
of at least two miles. 

The oscillator section is of the classic 
type. Fig. 1 is the schematic. It uses 
two 6L6’s, as oscillator and power am- 
plifier, the transformer TR permitting 
connection of a modulator. Construction 
of this equipment presents no difficulty, 
but it demands material of the highest 
quality. 


6L6/807 


Another system employed by M. 
Roveyaz consists in using a 1-tube trans- 
mitter, operating on different fre- 
quencies, spaced several centimeters 
apart, and modulated by applying an 
audio-frequency signal to the grid. Each 
wave length then corresponds to the 
control of one operation. 

The skilled constructor no doubt will 
have his own ideas as to the coils and 
capacitors, but the following may serve 
as a guide. 

Li—6 turns No. 


14 wire on l-inch 


DOUBLE SPACED 








| 
25 uuf L300! 





2005 


¢ | 


pm oon 


+250V 


Fig. |—Transmitter used for control by varying signal length. Modulator connects at YY. 


Control is effected at X by a system 
which, by contactor, key, or automatic 
telephone dial, gives a signal whose dur- 
ation is more or less variable, depend- 
ing on the operation to be performed. 





form spaced to occupy % inch. Cathode 
tap 1% turns from ground end. 
L2—5 turns No. 14 wire on 1-inch 
form spaced to occupy 1% inch. Air- 
wound, (Continued on page 74) 
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Model automobile chassis used by M. Roveyaz, with the receiver which controls its operation. 


1947 


21 











COVER 
FEATURE 





HE history of radio communication 

is a history of ever-higher com- 

munication frequencies. The recent- 

ly announced color television serv- 
ice, for instance, will work in a band 
near 500 megacycles. But the apparatus 
pictured on our cover operates at 600 
million megacycles! Yes, the only possi- 
ble explanation is, of course, that these 
ultima-frequency waves are ordinary 
light! 

Light offers several advantages for 
short-distance relaying of television 
programs, and possibly for other forms 
of dispersing information ordinarily 
carried by radio. Among the most im- 
portant for television is the elmination 
of “ghosts,” which are one of the worst 
bugbears at lower frequencies. Another 
advantage is privacy. Because of the ex- 
tremely directional qualities of a ray of 
light, the beam can be focused exactly 
on the receiving station, with no possi- 
bility of undetected interception. This 
would adapt it especially to such appli- 
cations as the transmission of television 
programs from a central light trans- 
mitter to local motion picture theaters 
for showing of pictures on ordinary 
theater screens. This even could be done 
in such complete secrecy that the pro- 
gram could not be snatched off the air 
by unauthorized receivers. 

Although first demonstrated last No- 
vember before the American Institute 
of Electrical Engineers and more re- 
cently before the Federal Communica- 
tions Commission, photovision as a basic 
idea harks back to 1934 when Patent 
No. 1,984,673 was issued to Allen B. 
DuMont of Upper Montclair, N. J. That 
invention relates to electro-optical sys- 
tems and particularly to a direct-vision 
television system quite independent of 
the usual electrical transmission chan- 
nels. A feature of the invention is the 
employment of a high-powered light 
source which is capable of being viewed 
over very long distances. The light 


22 


~ 





The transmitting end. 
Equipment is mounted 
in a parabolic reflec- 
tor, like that of the re- 
ceiving unit, which is 
shown on the cover. 





source is modulated in accordance with 
television signals. Originally Dr. Du- 
Mont proposed to use a high-powered 
light source such as a water-cooled neon 
lamp, or a lamp‘such as used for aerial 
beacons, and which are visible over dis- 
tances of 15 to 25 miles. 

With the advent of electronic scan- 
ning, Dr. DuMont revised his invention 
to transmit electrical signal-element 
equivalents in the modulated light beam. 
Such signal elements now comprise not 
only the modulation for lights and shad- 
ows of the image, but also the syn- 
chronizing pulses for the positioning of 
the pictorial lights and shadows on the 
usual cathode-ray screen, with the full 
wealth of detail which electronic scan- 
ning provides. 


Special cathode-ray tube 


Since the practicality of photovision 
depends on a powerful yet highly re- 
sponsive light source, it was necessary 
to develop an entirely new type of 
cathode-ray tube with a fixed, intensity- 
modulated beam that can be varied up 
to 5,000,000 times per second. In the 
earlier demonstration equipment, this 
tube, which is shown at right, pro- 
duces a dull, light-green spot less than 
1 inch in diameter on the fluorescent 
screen. It seems uncanny that such a 
source of illumination can transmit tele- 
vision pictures over considerable dis- 
tances despite full daylight. 

The phosphor used for the screen is 
one of the new materials under develop- 
ment, with a delay time less than one- 
tenth that of calcium tungstate (P5), 
heretofore the fastest standard phos- 
phor. The screen has an efficiency ap- 
proximately 60 percent that of the high- 
ly brilliant P1 phosphor. However, other 
phosphors capable of producing far 
greater intensities—yet with the neces- 
sary extreme response speed—are under 
development in the DuMont Labora- 


RADIO-CRAFT 





Television Over 
A Light Beam 


Light offers several advantages for 
directional television and radio relays 


tories for the full commercialization of 
photovision. In addition to greatly in- 
creased illumination levels for the trans- 
mitter light source, more refined optical 
systems such as critical reflectors or 
veritable searchlights, as well as focus- 
ing lenses, are now under consideration, 


Receiving equipment 

The receiving end of photovision is a 
simple photoelectric cell on which the 
intercepted light beam is focused, by 
suitable reflectors or lenses or mirrors. 
This cell converts the modulated light 
beam into corresponding electrical 
values which reproduce the transmitted 
image on the usual cathode-ray tube 
sereen. Thus the receiving circuit is 
vastly simplified by the elimination of all 
r.f. and if. stages because the output 
of the photomultiplier cell or tube is 
sufficient to modulate a picture tube di- 
rectly. 

The photocell is shown in its position 
inside the large parabolic mirror hous- 
ing. The strange distorted reflection in 
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The special cathode-ray transmitting tube. 


the mirror will be seen to be the image 
of the cell’s shield can, with its corru- 
gated top and lens opening on the inner 
side. 

The equipment. shown on the cover 
and in the photographs represents 4 
workshop setup, and the informal posl- 
tion of the photocell is due to the fact 
that it is most convenient not to have 4 
permanent mounting during exper 
mental work. Amplifier equipment, 
mounted for convenience in the trans 
mitting parabola housing, of course 
would be mounted below or behind the 
parabola in permanent equipment. 

Meanwhile the sound component of 

(Continued on page 69) 
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NARROW-BAND FM 
FOR HAM RADIOS 


By NORMAN L. CHALFIN 


ANY amateur operators are 
now transmitting narrow- 
band FM. These signals are 
received on a standard AM 

communications receiver by “side-slope” 
detection. The receiver is detuned slight- 
ly, so that the frequency modulation 
results in changes in the received am- 
plitude of signal. A positive frequency 
shift causes a rise in amplitude and a 
negative frequency shift causes a fall. 
This pickup method does not permit 
making a center-frequency adjustment 
or, measurement. To tune the signal “‘on 
the nose” a discriminator is required. 
Discriminators can be built into or at- 
tached externally to standard communi- 


_ cations receivers. For the more ambi- 


tious operator these can be wired in 
with a change-over switch. 
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Fig. |\—Standard Foster-Seeley discriminator. 


The circuit diagram of a standard 
Foster-Seeley discriminator for FM de- 
tection is shown in Fig. 1, It can be 
made from a center-tapped-secondary 
if. transformer. Several of these full- 
wave detector i.f. transformers are on 
the market. In place of the duo-diode a 
pair of germanium crystal rectifiers 
may be used. The Sylvania 1N35 is a 
commercially available matched pair of 
crystals, These are quite expensive. Two 
1N34’s can be used as well and are avail- 
able at lower cost. The 1N21 works 
equally well. 
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Fig. 2—Discriminator circuit with crystals. 
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The discriminator 
with crystals is 
shown in Fig. 2. The 
major advantage of 
the crystals is that 
they may be wired right 
into the transformer can 
along with all other components 
as shown in the photograph. 


Attachment to receiver 

One of these discriminator units may 
be wired into a commercial receiver in 
one of several ways. The unit may be 
wired to a capacitor coupled to the plate 
of the if. amplifier tube just preceding 
the detector as shown in Fig. 2. A 
double-pole, double-throw switch is in- 
stalled, with the arm connected to the 
audio input so that it can be switched 
from the AM to the FM detector. out- 
puts, as shown in Fig. 3. The AM de- 
tector wiring should be left intact so 
that the a.v.c. is retained. The second 
pole of the switch can be used to ground 
the cathode of the last i.f. tube. This 
will give some limiter action. Also some 
limiter action was obtained- with the 
switching circuit of Fig. 3 on a com- 
mercial receiver when the last i.f. am- 
plifier tube was changed from a remote 
cutoff type to one with a sharp cutoff. 
The replacement for a 6SK7 would be a 
6SJ7. For the 6SG7 a 6SH7 may be sub- 
stituted. Any of the above changes will 
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Fig. 3—Application to a standard receiver. 


necessitate realigning the i.f. trans- 
former to correct for the detuning 
caused by the new circuits. A more am- 
bitious project would be to add a limiter 
stage and make the add-on unit a 2-tube 
affair. Or, if a crystal diode discrimina- 
tor is used, there would be but one tube 
plus the diodes. A circuit arrangement 
for this is shown in Fig, 4. The arrange- 
ment is left to the ingenuity of the in- 
dividual user, because the physical posi- 
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tion will vary with the sets into which 
they may be connected. 


Tuning indicator 
A center-frequency indicator can be 
connected to the detector system, as 
shown in Fig. 2. This would be a zero- 
center meter with about 100 or 200 
microamperes on either side. When the 
carrier center frequency is tuned to the 
intermediate frequency the meter indi- 
cates zero. The limiting resistor is in- 
serted to prevent banging the sides of 
the meter with high-level signals. 
TO EXISTING LAST LF. PLATE 
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a 
Fig. 4—Crystal discriminator plus limiter. 


If a center-tapped i.f. transformer is 
not available a single-ended transform- 
er may be used, as shown in the basic 
circuit of Fig. 5. This arrangement ob- 
tains its center-tapping through two re- 
sistances and application of the r-f. 
energy from the preceding tube plate 
to both ends of the secondary winding. 
This method of discriminator connection 
is employed where slug tuning is de- 
sired. The parts values, other than 
those shown in previous figures, appear 
in Fig. 6. Where a band-pass type of 
transformer is available, its tertiary 
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Fig. S—How to use a single-ended secondary. 





























winding can be employed for the dis- 
criminator connection, as in Fig. 7. 
(Continued on page 72) 
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NE of the most interesting 
color television devices recent- 
ly demonstrated to the FCC is 
the Trichromoscope picture 

tube. This tube, as Fig. 1 and Photo A 
show, has three electron guns built into 
it, one gun for each color to be repro- 
duced. This tube may solve many prob- 
lems for the simultaneous as well as the 


Fig. |1—The Trichromoscope. Magnified section is interior of screen. 


sequential devotees. For one thing it 
does away with the fussy adjusting and 
focusing of three separate cathode-ray 
tubes. 


-c VISION 


Each color signal is injected into its 
respective gun in the new Du Mont tube. 
The three electron beams from the guns 
are focused on a special prismatic screen 
at the large end of the tube. The screen 
has myriads of small facets, shaped like 
pyramids, pressed on its inner surface. 
Each of the three sides of a pyramid is 
treated with a phosphor coating that 
glows with a different color (red, blue, 
or green) when the beam from its asso- 
eiated gun strikes it. When the various 
prismatic surfaces are illuminated by 
the modulated electron beams, a single 
image in natural color results. Pictures 
of great brilliance and contrast are pro- 
duced by this tube, says Dr. Du Mont. 

A unique method of producing color 
in movies from 
black and white 
images (on posi- 
tive film) was re- 
cently demonstrat- 
ed before the FCC 
in Washington by 
the inventor of the 
system, Richard 
Thomas. Its adap- 
tation to television 
has not been dem- 
onstrated to date. 

As Fig. 2-a 
shows, three black- 
and-white images 
are printed on a 
standard movie 
film, each image be- 
ing graded for color tone by passing it 
through accurately balanced, red, blue, 
and green filters. The three images in 
each frame are picked up by a Thomas- 


POSITIVE FILM_@ 


SCREEN 
IMAGE IN COLORS 


i ; 


Fig. 2-a—The Thomascolor process, as applied to moving pictures. 
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color optical color analyzer unit as 
shown. For producing color movies, this 
lens and filter unit restores color to the 
three images and blends them into a 
single color image, which is projected 
onto the movie screen. 

The optical color analyzer unit com- 
prises a series of lenses, prisms, and 
color filters, which split the image into 
three new black-and-white images, cor- 
responding in color value to red, blue, 
and green. A single lens in the optical 
color analyzer picks up the image or 
scene and splits it into three color tone 
images, which emerge from the unit 
through three separate lenses, as the 
diagram shows. See photo B. 

At the projection end the action is 
reversed. The position of the color filter 
unit is such that the three color tone 
images picked up are resolved by col- 
ored filters into one image in full re- 
stored color. This image is projected 
onto a screen. 

In its proposed adaptation to tele- 
vision, the optical color filter unit 
breaks up the image into three color 
images—red, blue, and green. These 
three color images are projected onto 
the mosaic screen (photoelectric) of an 
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Photo B—The Thomas optical color analyzer. 


orthicon tube (See Fig. 2-b). Here the 
electron scanning beam within the tube 
scans the three images as one picture 
and sends the resulting signals (or 
modulated current) to the television 
transmitter. 
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The picture is transmitted the same 
as any ordinary black-and-white tele- 
vision image. At the receiver a kine- 
scope tube reconstructs the image 
(really three color tone or monochrome 
images; they have no color yet). A sec- 
ond Thomascolor optical and color an- 
alyzer unit (in reverse) is placed in 
front of the kinescope screen. As the 
three images corresponding to red, blue, 
and green are passed through the an- 
alyzer, color filters restore color to each. 
A single color image emerges from the 
color unit and is projected onto the 
screen. 

This system should be particularly 
well adapted to the simultaneous meth- 
od of television, As the three separation 
images are spatially identical both in 
film and on the orthicon tube, they can 
be scanned as one, permitting transmis- 
sion on one carrier. This means a great 
saving in the frequency band width re- 
quired and merits the olose study of 
television engineers. 

It should be noted that one of the 
Thomascolor features is the fact that a 
movie (in black and white) can be taken 
of fires and other news events (which 
could not be approached by cumber- 
some television trucks). After rapid de- 
velopment of the film, it can be rushed 
to a television station and broadcast. 


Sleeper color system 

Two patents have been issued to 
George E. Sleeper (Nos. 2,389,645 and 
2,389,646) on a simplified system of 
color television. Fig. 3 shows the prin- 
ciple of the Sleeper system, which em- 
ploys black and white transmission up 
until the time the image is finally 
thrown onto the receiver screen. This 
system has not been demonstrated, to 
our knowledge. 

The object is picked up by the quad- 
chromatic lens, which projects four 
images of different color onto the photo- 
electric screen in the camera tube. These 
images are scanned in a group as one 
picture, in the same manner as a black- 
and-white image. The picture (with its 
four color tone components) is trans- 
mitted as ONE black-and-white image, 
thus requiring but one carrier. 

At the receiver a single cathode-ray 
tube reproduces in black and white (with 
graduated grays, whites, and blacks— 
tones corresponding to the four respec- 
tive color values) four separate images, 
similar to those observed in the camera 
tube at the transmitter. These images 
at the receiver lack color so far, but they 
do possess the correct detail and inten- 
sities corresponding to the four colors. 
Color is now restored to each image 
(red, blue, yellow, and green) by col- 
lecting the images through a color filter 
and lens system. This unit is arranged 
mM reverse order to the one at the trans- 
mitter, and projects the four blended 
color images onto the screen as a single 
mage in full color. 

The quadchromatic color filter unit 
contains lenses for picking up the im- 
ages (or image, depending upon which 
function it is to perform—i.e., convert 
one image into four or the reverse), plus 
suitable prisms and color filters, as 
shown in Fig, 4, A simplified sketch of 
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FULL COLOR IMAGE 


Fig. 2-b—How the Thomascolor process is applied to transmission of television signals. 


such an optical system, using four sep- 
arate lenses and four color filters, Fig. 
5, will aid in making the process clearer. 
As in the Thomas color system, no color 
is actually transmitted, only the shaded 
or toned “imiagee corresponding to each 
color. 


7 
LINE & FRAME DEFLECTION’ GENERATORS 


video band width. As Dr. Goldmark 
points out, the visual acuity or per- 
ception of detail is fairly well satu- 
rated at 525 lines. At least 50 per- 
cent more lines would have to be added 
to realize a noticeable improvement in 
definition. If 750 lines are used, as some 
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Fig. 3—The proposed Sleeper color television system separates and re-unites four colors. 


How the systems compare 
Considerable criticism has been lev- 
eled at the mechanical (revolving) color 
filter used in the sequential apparatus. 
Dr. Goldmark in his report to the FCC 
illustrates and describes a full elec- 
tronic sequential system which employs 
no mechanical color filters. 
The 525-line standard proposed in the 
CBS report to the 
FCC has been at- 
tacked by some ex- 
perts, who advo- 
cate a greater line- 
age. Here is some 
interesting data on 
this controversial 
phase of color tele- 
vision. 
The 525-line im- 
age approaches 16- 
mm movie per- 
formance, with re- 
gard to the resolu- 
tion or detail of 
the image. A no- 
ticeable increase in 
definition is obtain- 
able only at the 
expense of appre- 
ciably greater 





Photo A—Typical Tri- 
chromoscope in the 
experimental labora- 
tory. Cardboard 
models of the inside 
screen surface. are to 
be seen nearby. 


1947 


advocate, the necessary band width is 
doubled and each station’s channel will 
be 27 me wide. The number of channels 
available in the high-frequency tele- 
vision band will be reduced to 16. If 750 
lines and 60 color frames per second are 
used instead of 48, there will be required 
a video band width of 25 mc and a chan- 


(Continued on page 59) 





PROPERLY-DESIGNED sig- 
nal tracer,can be one of the 
most valued instruments on 
the serviceman’s workbench. It 
must be able to indicate the presence or 
absence of a signal from the antenna to 
the loudspeaker of any conventional 
receiver and at the same time locate 
distortion, hum, and indicate stage gain. 

Side view of tracer shows a 1-inch 
screw extending from the side. This is 
insulated from the can and is in series 
with the %4-watt neon lamp in the con- 
ning tower. It is used as an indicator 
for common ground of an a.c.-d.c. radio 
receiver. If the neon tube lights when 
this probe is touched to the chassis or 
common ground, it indicates that the 
power plug of either the tracer plug or 
the set under test must be removed and 
reversed before attaching the common 
ground clip to the set. 

The small piece of mica cemented to 
the nut on the probe tip is used on inter- 
mittent sets under test. This prevents 
that sudden shock which inevitably 
starts the receiver working normally 
again. When using this mica tip, the 
serviceman will notice that it works 
best on positive potentials such as plate 
and screen terminals — removing the 
mica tip and applying the probe tip di- 
rect on negative terminals such as the 
grid and a.v.c. grid return path, etc. 

Stage gain can be noticed by increas- 
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ing or decreasing the volume control on 
the tracer. 

A 12J7 is used as the actual probe. 
The plate, screen, and suppressor are 
tied together. The tube then functions 
as a triode, producing little or no distor- 
tion to be amplified by the 70L7 pentode. 
The rectifier section of the 70L7 fur- 
nishes the -B-power while the A-supply 
is furnished from the a.c. mains through 
a 250-ohm line-cord resistor. According 
to Ohm’s law this resistor is calculated 
to be 233 ohms. However. the extra .17 
ohms will take care of initial line volt- 
age fluctuations or surges. The body of 
the tracer is an ordinary vibrator can 
with the 5-prong wafer type socket re- 
moved and an 8-prong wafer type sock- 
et inserted in its place for the T0L7 tube. 
A hole is punched at the other end of 
the can to accommodate the other 8- 
prong socket. Each socket is wired and 
all resistors and condensers especially 
selected to fit the space, which is small. 
However, if one uses small 150- or 200- 
volt condensers, he will find ample room 
for all components. The phcto and fig- 
ure illustrate the simplicity of construc- 
tion. As all components are shielded, 
one does not have to be too careful in 
instrument design. One word of caution, 
however: be sure to tape up any con- 
nections that are exposed and liable to 
short circuit. 

Make a careful check after the instru- 
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Full details of the “one-man submarine" can be seen in this photo. 
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ment is assembled and before inserting 
the power line plug. A continuity check: 


of the line cord resistor and each ttbe 
in turn to common ground is especially’ 
advised. Use ohmmeter ‘test for electro; 


lytics on high resistance by inserting’ 


test prods to pin 3 and 4 and ground 
(counterclockwise from key) outside of 


set, first removing’ the power tube. Tf 


needle jumps full scale and finally set: 


PHONES, 


TOLT-GT [ax 











| .01 
TOLT-GT (27 


LINE CORD Sw ON V.C. e 
COM.GND CLIP wa 


























NEON POLARITY INDICATOR 
Fig. |—Hookup of the 2-tube signal tracer. 


tles past the 1-megohm mark, .and fila- 
ment continuity is O.K., then the instru- 
ment is ready to plug in. Check voltage 
at plate phone jack. It should be around 
60 volts—load resistors to minimize dis- 
tortion and hum are the answer to low 
voltage at the plate. Every precaution 
was given to the design for a smooth, 
even ripple and as close to pure d.c. as 
possible without seriously affecting the 
over-all gain of the tracer. 


Normal tracing procedure is to start 
at the antenna post of the receiver and 
work from grid to plate, stage-by-stage, 
until the defective stage is located. With 
the probe on the antenna post, one oF 
more stations will probably be heard. 
At the grid of the first stage, it should 
be possible to select a station with 
the tuning condenser. If not, look for 
open or shorted elements in the circutt. 
As the probe is moved toward the speak- 
er, reduce the volume control on the 
tracer to keep the signal constant. The 
amount of reduction necessary 1s 4 
measure of stage gain. 
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An Electronic Photometer 


Some interesting information on photom- 
etry is also included in this article. 


By J. G. REED 


when it is possible to measure a 
quantity in any experiment, it can 
be stated safely that there is an 
understanding of the problem. Photom- 
etry is a science in which the subject 
matter, light, appears at first sight to 
be an intangible something as elusive as 
the will-o’-the-wisp, and not likely to 
yield easily to quantitative measure- 
ment. Simple oil-spot photometers are 
very useful in comparing light inten- 
sities, and it was such an elementary de- 
yice, intended for the measurement of 
light delivered by a photographic en- 
larger, that first received the author’s 
attention. A series of developmental ex- 
periments culminated in the production 
of the phototube photometer described 
in this article. 
With this knowledge it is an easy mat- 
ter to make a simple oil-spot photometer 


¥ KELVIN very aptly stated, 


that will make photo enlargement a — 


much easier process. While not elimi- 
nating experience and empirical judge- 
ment, work will be placed on Kelvin’s 
truly scientific basis of measurement of 
a factor—light—which heretofore has 
been a photographic ingredient over 
which writers have skipped in haste. 

Take a piece of good drawing paper, 
and with a pin dipped in light machine 
oil, place a spot on the paper. This spot 
looks darker than the surrounding 
paper if light is on the same side as the 
observer, and changes to'a bright spot 
if the light source is on the opposite 
side. This is because the treated paper 
is relatively transparent at this spot. 
In the first instance less light is reflect- 
ed, and in the second, more is trans- 
mitted by the spot than by the surround- 
ing paper. 

Mount the photometer dise on a sim- 
ple stand—or for a preliminary test it 
may be held in the hand—and with a 
table lamp on either side, move the disc 
back and forth. With two lamps of equal 
candlepower, and the disc not central 
between them, if the observer is on the 
side nearest lamp A of Fig. 1 the oil 
spot will appear as a dark patch. If the 
observer’s position is changed to the side 
of lamp B the oil spot will be bright. 
Now if the photometer dise is slowly 
moved away from lamp A there will be 
& critical point where the transmission 
of light through the oil spot from one 
lamp exactly balances that lost by non- 
reflection of the other light, and the oil 
spot will disappear. Depending on the 
relative opaqueness and transparency 
of the untreated and treated paper, the 
point of balance will be quite marked. 

If a small housing is put at the rear 
of the photometer disc, and lamp B is 
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replaced by a radio dial lamp or clear 
Christmas-tree light controlled by a 
variable resistor, we have the basis of 
a simple photometer. 

With precautions taken to counteract 
the color change of the spot as the bril- 
liancy of the lamp is varied, a very use- 


ia. 





& 
Fig. |\—Principle of the oil-spot photometer. 


ful darkroom instrument may be con- 
structed. Fig. 2 is a suggested construc- 
tion for this simple photometer. Dimen- 
sions may be varied to suit available 
material. 

For long life and constancy of cali- 
bration the photometer lamp should be 
underrun. If a 6-volt, 3 candlepower 
auto lamp is used, the maximum voltage 
should not exceed 5 volts, while for the 
standard 14-volt Christmas-tree light, 
10 volts will be found sufficient. 


A synthetic oil spot 

The detailed drawing, Fig. 3, indi- 
cates the composition of the translucent 
area, which in a permanent instrument 
must be something more substantial 
than an oil spot. Use a small square of 


MOUNT PHOTOMETER LAMP BELOW SPOT OF PHOTOMETER 





ds CORD TO RESISTANCE CONTROL 
Fig. 2—Practical type of optical photometer. 


photographic ground glass for the cover 
glass. Immediately below have a layer 
of thin white card or heavy typewriter 
paper. The paper should have a hole in 
it about one-eighth of an inch in diam- 
eter. Below that place a layer of green- 
blue tinted cellophane. This tinting is 
chosen for two reasons; one to neutra- 
lize the reddish light from the lamp 
when at low brilliancy, the other to pro- 
vide a light to which the eye has maxi- 
mum sensitivity at low illumination 
levels. Have the hole through which the 
light from the lamp passes about five- 
sixteenths of an inch in diameter so 
that it will form a halo around the cen- 
tral light spot through the white type- 
writer paper. This will be found to im- 
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prove the balance of the spot to reflected 
and transmitted light conditions. 

Cement the combination at the edges 
and to the body of the photometer with 
a light brushing of model airplane dope 
or coil cement, clamping it until dry to 
make a firm job. 

The external control resistor should 
have a value about twice that of the hot 
resistance of the lamp, and should be 
wirewound. For a 6-volt, 3-watt lamp 
the resistor should have a value of 24 
ohms approximately. One of the old- 
style 30-ohm filament control resistors 
as used in battery receivers will be 
found just right. 

Having determined experimentally an 
acceptable exposure time, future expos- 
ures are simplified to a procedure in 
which the diaphragm of the enlarger 
lens is controlled to give just that light 
necessary to balance the photometer 
spot at a standardized setting of the 
resistor. 


An electronic photometer 


Being one of those individuals who 
secure as much, if not more, pleasure in 
building gadgets for the darkroom as 
from the photographs produced, the 
problem of calibrating the simple pho- 
tometer so that it would read the actual 
candlepower of the incident light gave 
the author considerable food for 
thought. The outcome was the construc- 
tion of a phototube photometer that 
completely eclipsed the simple oil-spot 
instrument for which it was originally 
intended merely as a calibration ad- 
junct. The circuit of this de luxe pho- 
tometer is that given in Fig. 4. It con- 
sists of a 3-tube power unit plus a 
phototube exploring head, the latter be- 
ing connected to its amplifier through a 
shielded flexible cable. Light falling on 
the sensitive surface of the phototube re- 
leases electrons which generate a nega- 
tive potential on the grid of tube V1 of 
the electronic indicator. Reliance is not 
placed on any calibration of vacuum 
tubes as in a tube voltmeter. The two 
tubes operate merely as couplers to the 
balancing meter, which in turn serves as 
a portion of the voltmeter to measure 

(Continued on page 60) 
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Fig. 3—How the synthetic oil-spot is made. 
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By P. H. RUSSELL 


HE moving-coil pickup, if properly 

designed and made, will take from 

the record exactly what is there. If 

the record is first-class and a true 
reproduction of what the recording 
microphone received, this pickup will 
pass to the amplifier a true electrical 
image of the groove on the record. If 
the record is poor and distorted, this 
pickup will show it as such. If the sur- 
faces are bad, scratch will come 
through. It will reproduce exactly what 
is given to it. Oscillograph pictures of 
pure sine waves from constant-frequen- 
cy records show pure sine wave output 
from its vibrating parts. It is, as nearly 
as possible, without character of its own, 
and is like a perfect mirror, reflecting 
truly the image presented to it. 

The moving-coil pickup has only one 
very trifling weakness. Its output is low, 
therefore demanding great amplifica- 
tion. 

The characteristics of a moving-coil 
pickup are essentially neutral—it has 
no characteristics. At its best, the fre- 
quency response is practically flat from 
12,000 cycles down to 25 cycles per sec- 
ond. These frequencies are outside, 
above, and below any which are usually 
recorded. Its actual response runs down 
to 5 cycles per second, and up to 15,000 
to 16,000. Thus it can take care of any 
improvements in recording which may 
be expected. It needs practically no 
damping. Indeed, for any but loud pas- 
sages, damping can be omitted entirely. 
Hence the needle can float from side to 
side almost without force. These factors 
combine to enable this pickup to operate 
with as little as 4 ounce weight on the 
record. It thus follows that record wear is 














The skilled sound experimenter can construct this high. 
quality phonograph pickup himself, and obtain results 
comparable with those produced by commercial pickups, 


Dynamic Pickup 


negligible, and surface noise is reduced to 
a minimum. Finallyit is stable,not readi- 
ly damaged, uncritical in the positioning 
of its parts, and the very light damping 
can be permanent, never needing atten- 
tion or replacement. Needle changing 
becomes an occasional necessity instead 
of being a constant nuisance. Best of all, 
this pickup brings out all that there is 
in any record. Since using a moving coil, 
this writer has repeatedly heard from 
his records subtle effects and combina- 
tions of instruments that never before 
were heard when the finest crystal avail- 
able was in use. The sounds heard can 
almost be described as stereophonic, as 
there is such a strong feeling of separa- 
tion of the instru- 
ments. True stere- 
ophony cannot be 
had from a single 
speaker, but this is 
the nearest ap- 
proach that can be 
conceived. 







A pickup of this Shoes 


type can be made 
by any careful 
worker on any or- 
dinarily equipped bench. The design 
shown gives results which not only are 
far ahead of any crystal so far heard, 
but compare well with the very fine (and 
expensive) pickup of commercial make 
which the writer has had in use for sev- 
eral months. It was made on the writer’s 
home bench with only the ordinary very 
simple tools that every home mechanic 
possesses except for two. These two can 
be dispensed with, although they are so 
cheap and useful that they warrant 
spending the dollar or two they cost. 
They are, first, a set of 5 or 6 very small 
and fine needle files such as are used by 
jewelers, and second, a jeweler’s saw 


The completed pickup 








frame and a dozen or so of the fine wire 
saws to go with it. The cost of all will 
be $1.50 to $2.00 only, and ‘these small 
files and saws have innumerable uses, 
(N.B. Mount the saws in the frame 
“pull-cut.” Used “push-cut” they break 
as fast as you can put them in the 
frame.) 

A warning here. Small tools cutting 
small work cut very fast. Work gently, 
and the material will yield. Work 
heavily, and it will tear and spoil. 


Heart of the pickup 


Figs. 1-a to 1-h show the first part to 
be made, the moving-coil former and 
chuck assembly. In working this out, 
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. Tone-arm weight is compensated by a spring. 





care and the best accuracy you can ap- 
ply are necessary. It is the heart of the 
instrument, and the more accurately 
and better balanced you make it, the 
better will be the results. It is made up 
of three pieces of metal lightly soldered 
together. 

First take a piece of brass (shim 
stock from a garage is excellent) about 
0.004-inch or 0.005-inch thick, %4-inch 
wide, and %-inch or so long. Soften this 
with heat to remove all tendency to 
spring. Roll the brass around a piece of 
%-inch round rod, cutting the meeting 
ends and filing them with the flat needle 
file until they butt exactly. Work the 


STRAIN PIECE 


Fig. |—Components of the moving element, shown in breakdown. Complete references and details of construction are given in the text. 
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br.ss into place with the pliers until a 
perfect cylinder results which fits the 
,-inch rod exactly. Tie a piece-of thread 
around the cylinder temporarily, and at 
equal intervals, at equal distances of 
§/32-inch from one end, cut three very 
small slots through the wall as shown 
on Fig 1-a. Use the rod on which you 
rolled the cylinder as a mandrel for this 
and for future operations when it is 
useful. 

Take another piece of the same brass, 
softened as before, and well flattened. 
Cut a disc %4-inch in diameter to fit in- 
side the cylinder you have made, and 
jeave three lugs or ears, as shown in 
Fig. 1-b, which will correspond with the 
three slots you cut in the cylinder wall. 
With care partly unroll the cylinder, in- 
sert the disc, and roll and tie the cylin- 
der again. Insert the mandrel and trim 
it up if necessary. Bend up the lugs 
until] they are flush, remove the man- 
drel, and solder as lightly as you can, 
seeing that the solder runs well into the 
joints. Acid flux is best for this work, 
and a good hot soldering tip helps, too. 
Now replace the mandrel, setting it 
snugly against the diaphragm, or disc, 
you have just fixed, and trim the cylin- 
der down to 5/32-inch on one side of the 
diaphragm and 1/32-inch on the other. 
This is shown in Fig. 1-c. The coil form 
is now complete, but the needle chuck 
must be attached to it. For this pickup 
we do not use the old-fashioned screw 
fastening. It is too heavy. The screw 
alone, apart from its mount, would 
weigh as much or more than the com- 
bined coil, chuck, and suspension. In- 
stead we use a self-locking chuck. That 
shown was devised by the writer espe- 
cially for this pickup. 


Needle and chuck 


Thin needles are lighter, and so are 
better. The movement is so light and 
free that heavy needles are a great dis- 
advantage. The best alloy or chromium 
needles should be used. You may like a 
sapphire point better. It is very durable 
and, with the light weight of this pick- 
up, very easy on records. So,.if you de- 
eide on a sapphire, acquire one of the 
standard commercial needles with a 
round shank and get a jeweler or 
watchmaker to straighten it and cut it 
down on his lathe to 37/1000-inch thick 
and %-inch to 7/16-inch long from point 
to the opposite end of the shank. A 
shoulder can be left near the point so 
that the setting of the jewel will not be 
disturbed. 


Any needle will do, however, so long 


as you decide on the thickness of the | 


needle you will use. This must be settled, 
Since the very lightweight chuck to be 
used is built to take only needles of a 
Specified thickness. 

Having settled this point, take- a 
piece of brass, or better, phosphor 


bronze (from an old switch for example, | 


which is what the writer used) about 
0.012-inch or 0.014-inch thick, %-inch 
long, and wide enough to fold around 
the thickness of needle you have chosen, 
with a bit over for a “pinch.” Select a 
piece of waste wire of the proper thick- 
Ress and fold the bronze lengthwise 
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around the wire. Pinch the surplus in 
the vise. Take the round needle file and 
make an oval slot in the back, or fold- 
ed part of the chuck so that one end of 
the slot is %-inch from one end of the 
chuck. Cut a slit in the back from 
the slot to the other end of the 
chuck. These three steps are shown in 
Figs. 1-d to 1-f. Fold open exactly 
evenly the ends made by cutting the slot 
and the slit, making the bend at the slit 
end of the oval slot. Cut off these ends 
so that they will fit exactly into the 
1/32-inch cup side of the former, exact- 
ly centering the chuck. Flatten the 
turned-down ends so that they face the 
diaphragm neatly. See Fig. 1-g. Cut 
tiny slits in the sides of the shallow end 
of the form below the diaphragm. Trim 
off the pinched metal. Then set the chuck 
in place in the form and turn down the 
metal where you cut the shallow side 
until the ears of the chuck are locked. 
Again using acid flux, solder the chuck 
in place. The appearance then will be 
somewhat as in Fig. 1-h, which shows 
the needle as it will sit in place and also 
the suspension wires which will be at- 
tached. 


In mounting the chuck, arrange the 
ears with a slight bend so that when 
mounted the pinch side will make an 
angle of 5 to 7 degrees with the coil 
form. This simple chuck holds a needle 
thus: The needle enters the chuck free- 
ly. When the weight of the pickup rests 
on it, the needle rests on the diaphragm 
of the coil form, in the oval slot which 
was left, and against the pinch of the 
chuck, being lightly jammed so that no 
lateral movement of the needle in the 
chuck is possible. The drag of the rec- 
ord as it turns locks the needle firmly. 
Yet it can be slipped out easily for 
changing. The force of the magnet in 
the pickup keeps the needle from falling 
out of the chuck when it is removed 
from the record, and when it is replaced 
the weight of the pickup at once sets 
the needle back in the right place, which 
is the only place at which it can rest. 
Figs. 1-g and 1-h show the chuck with 
the needle as it will rest when in use. 
Fig. 1-h also shows the strain and sus- 
pension wires which will be discussed 
later. 


Pole pieces and mountings 

The next step will be to make the pole 
pieces. No dimensions can be given for 
these as they will depend on the magnet 
which will be used. Even the shape 


shown in Fig. 2 may be varied, but 
that indicated suits very well the usual 
horseshoe magnet. The essential thing 
is a circular gap between the pole pieces 
in which the coil will be set finally, with 
room to vibrate in the magnetic field be- 
tween the poles. The gap should be 
small enough so that as great a concen- 
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Fig. 2—Pole pieces should resemble these. 






tration of magnetic lines of force as 
possible can be directed into the coil, and 
no larger than enough that the coil will 
not touch the pole pieces in vibrating. 
For our %-inch form, %-inch would 
be a trifle large. 5/16-inch does very 
well. Fig. 2 shows how they are made 
in the pickup designed here, but other 
patterns may be worked out. The faces 
of the pole pieces which meet the mag- 
net should be ground flat on the whet- 
stone so that close all-over contact is 
made. Neglect of this will result in loss 
of field strength. The inner faces of the 
pole pieces should be chamfered as 
shown so as to concentrate the lines of 
force in the gap. 


SLOT FOR STRAINPIECE 
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Figs. 3 and 4—The mounting and strain piece. 


The pole pieces now should be mount- 
ed. For this, cut a piece of 1/16-inch 
brass into appropriate size and shape to 
hold the pole pieces. Drill the mounting 
strip and drill and tap the pole pieces to 
correspond. Set in 1/16-inch or 3/32- 
inch spaces between the pole pieces and 
the mount. Figs. 3 and 5 will indicate 
the idea here. 

Next will come the mount for the 














Exploded view of pickup. A piece of the metal ribbon is shown on bordered paper, foreground. 
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coil (A in Fig. 3). This will be another 
piece of 1/16-inch brass fastened cen- 
trally. It should be cut about 2%-inch 
larger than the width of the pole pieces, 
leaving enough material for final trim- 
ming. Its exact length is not critical. It 
should be drilled with two holes and 
the pole piece mount (B in Fig. 3) 
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Fig. 5—Cross-section of completed assembly 
at line X-X. A—coil mount; B—pole piece 
mount; C-C—magnet spacers; D—pole pieces; 
E—magnetic core screw bly; F- di 
chuck and coil; G-G—Coil suspension wires. 





drilled and tapped to correspond. 
Round-head screws should be used, and 
the holes in the coil mount should be 
about 1/16-inch large to allow for ad- 
justment in case the coil, when finally 
mounted, is slightly off center. (Work 
in the home or small shop cannot be as 
accurate as that in a well-tooled ma- 
ehine shop.) Cut %-inch from the cen- 
ter, toward one’end, and bend the mount 
down at right angles. Cut the width of 
this turned down part down to %-inch 
with the file or jeweler’s saw. This turn 
down should be about %-inch long. 
About %-inch from the center turn 
down the other end and narrow only 
enough to permit it to clear the inner 
walls of the horseshoe magnet. This 
turn down should also be %-inch long. 
In the top, and about 3/16-inch or 
so from the end just turned down, drill 
and file a rectangular slot %-inch or so 
long, across the width of the coil mount, 
and a trifle wider than the thickness of 
the brass you are using. 


Cut another piece of brass 3/16- or 
%-inch wide, with a square-cut lug or 
projection on one end to fit loosely into 
the slot cut in the coil mount. This is 
shown in Fig. 4, the strain piece. Near 
the bottom of this strain piece drill 
and tap a hole for a small screw, and 
drill and file in a vertical direction a 
hole in the end of the coil mount on 
which the last work was done, as shown 
in Figs. 3 and 6, which show these 
parts clearly. 

This work completes the mounts, ex- 
cept that for the coil itself. For this a 
loop of fine but strong wire is used. Aft- 
er a number of experiments, final set- 
tlement was made on a piece of a non- 
magnetic hairspring. A bent or broken 
hairspring should be obtainable from 
any watchmaker or repairer. Equally 
well would do the bronze wire used for 
the pin-springs in Yale locks. The choice 
of material does not matter so long as it 
is thin, nonmagnetic, and strong enough 
to take some tension without stretch. 


Assembling the pickup 

Mounting the coil needs care. First 
cut four tiny slits in the walls of the 
lower, shallow end of the form, just up 
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to the level of the diaphragm. These 
should be as nearly the size of the wire 
you are using as possible, and must be 
so cut that when the wire is laid m the 
slots it makes two parallel lines which 
are equidistant from, and parallel with, 
that diameter of the form on which lies 
the plane of the slope of the chuck. Figs. 
1-h, 5 and 6 show how these wires are to 
be set. 

Make a bend in the wire to fit around 
the end of the coil mount opposite the 
strain piece and bend the extreme tips 
of the ends of the wire so that they will 
fit around it when it is set about %-inch 
from the coil mount. Solder securely to 
the strain piece and cut off any waste 
ends of wire. Slip the wire over the mount 
and tighten the strain piece gently, let- 
ting the wire find its place on the mount, 
parallel with its top side. Assemble with 
the pole piece mount with pole pieces in 
place. Slip the form into place, center- 
ing it in the gap in the pole pieces. Set 
the wire in the slots in the form. Slip 
some: pieces of card between the form 
and the pole piece mount, just enough 
to hold the form against the wires. Then, 
see that all is secure and centered and 
solder the wires lightly in place in the 
slots. By this method of assembly in 
place, the desirable exact placing and 
centering of the coil can easily be ar- 
ranged. 
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Fig. 6—Assembly. cross-section at line Y-Y. 


Disassemble the parts and with a 
sharp knife and fine file clean up the 
solder, removing all surplus to leave 
the form as light as possible. Gum a 
slip of cigarette paper around the form 
and wind on evenly 20 to 25 turns of 
the finest enamelled copper or alumi- 
num wire you can obtain. The number of 
turns is not critical. Paint the wire 
with collodion (10 cents worth from 
the drugstore) or with a varnish made 
from a spot of Duco household cement 
and ether or acetone. Solder one end of 
the wire to the form itself, or to any 
part of the mount. This will be the low- 
voltage end of the coil. Leave the other 
end open for the moment, 

From an iron rod or bolt 3/16-inch 
thick cut a cylin- 
der %-inch long. 
Drill and tap in the 
exact center for a 
small iron screw. 
Do not run the 
threadsclear 
through. Take the 
corresponding 
screw and cut off 
its head. Drill and 
tap the pole piece 
mount and coil 
mount so that this 
hole is exactly cen- 
tered over the mid- 
dle of the coil form. 




















Attach the ‘ron cylinder to the screw 
tightly (that is.why the threads were 
not cut all through) and set it in place 
in the mount so that the cylinder wil] 
just fit inside the cup of the form with 
clearance all around and below. Fasten 
with a lock-nut above. This part is E in 
Figs. 5 and 6. 

Attach to the mounts at any con- 
venient place a slip of insulating ma- 
terial to which the high-voltage end of 
the coil can be attached. 

Now everything should be ready for 
final assembly. To avoid spurious vibra- 
tions on loud passages, slight damping 
is necessary. For this purpose a very 
light grease is good. This can be pre. 
pared by mixing vaseline with machine 
oil so that the mixture will nearly but 
not quite—run. It is almost oil rather 
than grease when the texture is right— 
a sort of oily jelly. Fill the cup of the 
form with the mixture and spread it 
around the outside of the coil—enough 
to fill the space between the coil and 
the pole pieces. This damping will not 
deteriorate and will never need atten. 
tion or replacement; but be sure that 
the mixture is not in the least stiff or 
the coil will not respond. 

Attach the high voltage end of the 
coil, set the magnet against the pole 
pieces, and everything is ready for set- 
ting in a head case and tone arm. In as- 
sembling, tighten the coil mounting 
wires so that they are just taut and no 
more, Overstrain is needless; it may 
break the delicate wires and in any case 
puts unnecessary drag on the needle and 
record. When taut, put a speck of rosin 
on the screw at the strain piece and melt 
into the threads with a match held at the 
head end of the screw. The heat will run, 
melting the rosin, and lightly, but suf- 
ficiently, locking the strain piece. The 
case and arm can be worked out in any 
way that-appeals to the maker, remem- 
bering that the pivoting in both direc- 
tions must be very free, The final weight 
of %-ounce or so on the record is 80 
little that any binding will cause the 
needle to skip grooves. 

In working out the tone arm, provide 
for a spring or weight counterbalance. 
The former is theoretically better, 
though not so easy to arrange. Fig. 7 
shows one system of spring counterbal- 
ancing which works well. 

The pickup head should be offset from 
the tone arm. Perfect tracking in a 
radial tone arm is not possible, but an 
offset angle of .23 degrees with a 10-inch 

(Continued on page 62) 











NOTE: THIN-BRASS TUBE SLIT AND UNROLLED 
AT POINTS SHOWN FOR GOOD TONE ARM saint 
PIVOT BEARING IN BASE. 


Fig. 7—A spring can be used-as shown to counterbalance the head. 
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Rear and top views of modulator and oscillator sections. Tubes of 
the FM section shown in Fig, 1, are those nearest rear of chassis. 

















250-Watt FM-AM Transmitter 


PART I--The FM Modulator and Stabilizer 


By HARRY D. HOOTON, W3KPX 


250-WATT amateur-band 

transmitter recently developed 

by the author is strictly post- 

war in its design and applica- 
tion. This transmitter has a medium- 
power, band-switching r.f. exciter and 
frequency multiplier stage using a Tay- 
ler TB-35 beam-power tetrode tube. 
and an HK-54 final r.f. amplifier. 
Either crystal or v.f.o. control may be 
used as desired, and there are provisions 
for either amplitude or frequency modu- 
lation. 

The. electrical circuit consists of a 
6F6-G crystal-controlled or variable-fre- 
quency oscillator, a TB-35 buffer and 
frequency multiplier, and an HK-54 
final r.f. amplifier. These will be dis- 
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cussed in Part II of this article. Shown 
in the schematic (Fig. 1) is a 6SN7-GT 
FM speech amplifier, a 6SJ7 reactance 
tube, a 6H6 discriminator rectifier, a 
6SA7 mixer, and a 6C5 crystal oscilla- 
tor. These tubes are a part of the FM 
circuit. 

The 6SN7-GT, 6SJ7, 6H6, 6SA7, and 
6C5 tubes and their associated circuits 
are used for FM only. The 6SN7-GT is 
a dual-triode and is used as a 2-stage 
resistance-capacitance-coupled a.f. am- 
plifier. The 250,000-ohm potentiometer 
in the grid circuit of the 6SN7-GT sec- 
ond section should be referred to as a 
deviation control rather than a gain con- 
trol. The adjustment of this potentiom- 
eter determines the FM band width 
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GRID OF TB35 


transmitted. Its indicating scale should 
be calibrated in terms of the deviation 
in kilocycles from the main carrier or 
unmodulated resting frequency. 


The 6SJ7 is a reactance-tube modu- 
lator. In the circuit arrangement shown 
in Fig. 1, the 6SJ7 plate-cathode circuit 
is connected across the 6F6-G FM oscil- 
lator grid tank circuit. The plate of the 
6SJ7 is connected, through a 0.005-nf 
coupling condenser, to the hot side of 
the 6F6-G grid coil. Another 0.005-pf 
coupling condenser transfers r.f. from 
the hot side of the oscillator tank coil 
through a 50,000-ohm resistor to the 
control grid of the 6SJ7. A current then 
flows through the 50,000-ohm resistor 
and the capacitor formed by the input 
capacitance and stray capacitance of 
the 6SJ7 grid circuit, producing a volt- 
age drop across the capacitor. The value 
of the resistor is such that the r.f. volt- 


(Continued on page 68) 
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Fig. |—The modulator. Note that the 6SA7 is wrongly drawn as a 6A7. Suppressor should be to cathode and TB-35 lead to pin No. 8. 
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V.F.O<. EXCITER 
OR TRANSMITTER 


Part Il—Constructing the transmitter 
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COMPACT and easy to oper- 

ate rig, this unit is highly 

effective as a complete trans- 

mitter or as an exciter for a 
multiband unit. The heart of the trans- 
mitter is the variable frequency oscil- 
lator exciter and many interesting fea- 
tures have been incorporated. Among 
them are: 











band transmitter and require only a 
stable v.f.o. exciter unit. This portion of 
the transmitter is at left in Fig. 1. It 
features two stages, a 6SJ7 electron- 
coupled oscillator and a 6F6 buffer. Out- 
put is more than sufficient to fully excite 
a 6L6, 807, or similar type amplifier, 
doubler, or final stage. The signal qual- 
ity is equal to that of a crystal and drift 


- 4 PARASITIC SUPPRESSOR - SEE TEXT 


and % inch in diameter. It was rewound 
with No. 28 wire to reach the 160-meter 
band with the iron core about halfway 
out. This required 40 turns, and the 
cathode tap is made 15 turns from the 
low end. After the exciter is completed 
and ready for calibration, the iron-core 
screw is adjusted to just reach 4 mc with 
the tuning condenser at minimum. This 
core adjustment is convenient for minor 
changes such as recalibration should 
such ever be necessary. Once set, it is 
locked by a nut tightened on it. The 
oscillator is tuned with a 140-uuf midg- 
et variable capacitor, anchored to the 
chassis and controlled by a National 
ACN dial. 

In designing the electron-coupled 
oscillator, it was decided to concen- 
trate all efforts on one tuned circuit 
for all bands which might be used 
rather than fall back on plug-in coils, 
switching arrangements or multiple 
tuned circuits. On a percentage basis, 
the 80-meter is the widest. For ex. 
ample, of the entire 3.5- to 4.0-me 
range, only the portion 3.5 to 3.65 
doubles into the 40-meter band. There- 
fore if the 80-meter scale fills the dial, 
the 40 calibration is very crowded and 
occupies less than one-third of the scale! 
The situation is no better on other har- 
monic bands. The problem may be solved 
by using two sweeps of the dial to cover 
the 80-meter band. 

As shown in the photograph, the out- 
er scale covers from 3.5 to 3.73 ke, which 
multiplies conveniently. The second 
scale covers from 3.71 to 4.0 mc. To do 
this a fixed capacitance C3 is switched 
into or out of the oscillator circuit by 
the toggle switch under the dial, de- 
pending upon whether the lower or 
upper half of the band is to be worked. 
A generous over- 
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B+240V ¥ REGULATED 
Fig. |—Circuit of the exciter-transmitter. The e.c.o. is tuned to 160 meters, doubling in the plate circuit. 





V.f.0. circuit of high stability. 

Fundamental (80-meter) calibration 
covering approximately 19 linear inches. 

Good spread of other bands. 

Choice of oscillator or final keying. 

More than 50 watts output with only 
400 plate volts. 

Panel meter calibrated in watts input 
to final. 

Only two major controls. 

Network matching any length an- 
tenna. 

Output continuously variable over 
wide range. 

Use as complete v.f.o. transmitter for 
80 and 40 or as exciter for other bands. 

Break-in operation not affecting os- 
cillation. 

Alternative crystal control. 

Many amateurs already have a multi- 
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is negligible after a minute or two. The 
high-C oscillator circuit uses a minimum 
of 850 puf capacitance (C2) made up 
of a 500-yuf and a 
350-unf condenser. 
These, together 
with the tuning 
coil, are enclosed 
in a shield can in 
one corner of the 
oscillator compart- 
ment (see photo- 
graph). The oscil- 
lator operates in 
the 160-meter band, 
for greater stabil- 
ity. 

The coil is of the 
permeance - tuned 
type, 2 inches long 
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lap is_ provided, 
This arrangement 
works out “fb.” 
002 _t The excellent band 
it spread makes _ it 
4 easy to zero-beat a 
signal and to esti- 
mate to about a 
kilocycle. With the 
smooth ACN ver- 
nier dial, the ex- 
citer becomes an 
accurate “signal 
generator” for am- 
ateur bands. 
Adjustment of the high-frequency 
half of the band (from 4 mc) has been 
(Continued on page 64) 
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Rear view of the unit. Note shunt across meter and jacks for keys. 
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By HARRY WINFIELD 


OW that the fussy adjustment 
required with the old crystal de- 
tector has been done away with 
by the fixed crystal cartridge, 

the crystal receiver has had a rebirth. 
No batteries are required, and where a 
fairly long aerial can be uséd, the crys- 
tal receiver is quite satisfactory for 
picking up broadcast programs on a 
pair of headphones. 

An aerial at least 75 to 100 feet long 
(longer if possible) and a good ground 
connection to a water pipe or other 
grounded metal system are essential. 
In some cases programs can be heard 
by simply connecting the aerial and 
ground posts of the receiver to a steam 
radiator and a metal bed or some other 
metallic mass. This is especially true 
near powerful broadcast stations. Of 
course the signals are much louder if an 
aerial is used, and increase directly 
with its length and height. 

The crystal set does not amplify; 
therefore every bit of the original signal 
must be preserved and transferred to 
the crystal detector, One of the secrets 
of success with crystal sets is to use a 
pair of highly sensitive headphones. 

The aerial wire can be of any con- 
venient size, from No. 12 to No. 18 
gauge copper. It should be as long and 
high as possible, and well insulated at 
each end. A length of insulated wire 
(such as bell wire) may be run along 
the baseboard or over the beams of an 
attic, to make an indoor. aerial which 
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sometimes gives 
fair results. A 
ground clamp 
should be used to 
make firmconnection to a water or steam 
pipe. In the country, when camping for 
instance, the radio may be grounded by 
connecting the ground wire to a piece 
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Fig. |—Mystery radio's ultra-simple circuit. 





of metal thrown into a stream. If a wire 
fence is handy, it may be tried as an 
aerial, Another way to pick up signals 
is to connect the aerial post of the set to 
one side of a condenser, the opposite 
terminal of the condenser being joined 
to one side of a telephone circuit. 

Some of the new crystal receivers are 
illustrated on this page. , 


The mystery set 

The simplest radio receiver imagin- 
able combines a headphone with a crys- 
tal detector bridged across it. Such a 
combination is used in the “mystery” 
receiver illustrated in Photo’ A. The dia- 
gram of such a receiver (incidentally 
one of the first crystal sets ever used 
by the early experimenters) is given in 
Fig. 1. 

The headphone in this receiver is a 
hearing-aid type 
and is so small 
that it fits into 
the ear. The fixed 
erystal detec- 


Photo B—The Revell radio is a highly-finished miniature receiver. 


tor fits inside the housing; all that re- 
mains are the 2 insulated wires with 
spring clips at their terminals. One clip 
may be connected. to a water pipe and 
the other to an aerial wire or substitute 
metallic mass. 

This set is useful as an emergency re- 
ceiver or for other purposes, but has no 
tuner for selecting desired stations. The 
station intercepted will depend upon the 
natural frequency of the antenna sys- 
tem and the relative strength of local 
broadcast stations. If the aerial wire 
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Fig. 2—The Revell radio circuit is standard. 
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is long, other stations may be tuned in 
by trying different size condensers in 
series with it. A variable tuning coil 
(one fitted with a slider) could be con- 
nected in series with the aerial and 
would provide some degree of tuning. 
A variable condenser in series with the 
aerial may also be tried. 


Revell radar radio 
A more ambitious crystal set is illus- 
trated in Photo B. The diagram for this 
tunable receiver appears in Fig. 2. The 
drawing, Fig. 3, is a séctional view of 
the ingenious variable condenser used 
(Continued on page 63) 


Photo A, left—Taybern Equipment's Mystery radio plugs in the ear. 


Photo C, below—Atomic radio, made 
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by Da-Myco, is tuned by the stem. 
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Browning FM-AM Tuner RJ-12 


HE Browning Model RJ-12 FM- 
: AM tuner is one of the first of its 
kind to appear on the postwar 
radio market. It is supplied by the 
manufacturer as a chassis 7% inches 
high, 13% inches wide, and 9 inches 
deep, designed to be fitted into book- 
cases, shelves, drawers and other built- 
in installations in the home or office. Ks 
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rack-mounting counterpart, the Model 
RJ-14, has a panel for mounting in a 
standard relay rack for laboratory or 
special -installations. 

The chassis consists of separate 
superheterodyne FM and: AM circuits. 
The AM section tunes the broadcast 
band from 540 to 1650 ke and the FM 
section from 88 to 108 mc. The detection 
systems are connected alternately to the 
volume control through a section of the 
band switch and will give good results 
with an a.f. amplifier that will work 
with 0.1 volt input or more. 

An audio amplifier, loudspeaker, an- 
tenna, and a power supply delivering 
250 volts d.c. at 65 ma and 6.3 volts a.c. 
at 4 amperes are: required to complete 
the installation, All voltage and con- 
trol leads are brought into a terminal 
strip at the bottom of the chassis. If the 
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voltages cannot be supplied by the am. 
plifier, a Browning Model PF-12 power 
supply, Fig. 2, can be used. A high: 
fidelity amplifier such as the Model RJ. 
12 amplifier, Fig. 3, is recommended for 
use with the tuners. 

The tuner has a 4x8 inch slide-rule 
dial with separate 6%-inch calibrated 
scales for FM and AM bands. Four 
walnut-colored bakelite control knobs 
are located symmetrically across the 
bottom of the chassis. 

Although the RJ-12 is essentially twa 
separate receivers, the circuits are ar: 
ranged so that only four controls are 
used. The on-off switch, on the left side 
of the chassis, is connected to the ter: 
minal board so that it can make or 
break the a.c. power line'to a power sup: 
ply and amplifier that may be focated 
some distance from the tuner. The sen 
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Fig. |—This tuner is 2 receivers, using separate components throughout. Only the power supply and the volume control are common 


34 


RADI 


O-CRAFT for 1947 


JULY, 



























A 


he am. 
| power 
. high: 
del RJ- 
ded for 


de-rule 
ibrated 
. Four 

knobs 


3s the 


diy twa 
are ar 
ols are 
eft side 
the ter: 
ake or 


NO INPYT 
DIO OuT 


= ere 


Vv 











mmon 


1947 


RADIO-CRAFT discontinues with this 
issue the Radio Data sheets. Printing 12 
{or even 144) circuits a year has be- 
come meaningless. New models have 
been turned out literally by the hun- 
dreds. Means of securing information 





ond knob is the tuning control. A slow- 
tuning drive mechanism, requiring 10% 
turns for complete band coverage on 
either band, is ganged to the tuning con- 
densers of the FM and AM sections so 
that both are tuned together. 

The band switch is the third control 
from the left. Its setting is indicated by 
markings on a scale visible through a 
small aperture in the center of the dial. 
In the FM position B-plus voltages are 
removed from the AM section. In the 
AM position, B-plus voltage is removed 
from the 6C4 high-frequency oscillator. 
In the phono position, plate voltages are 
removed from both tuners. Other sec- 
tions of this switch connect the 6E5 tun- 
ing indicator and volume control to the 
section in use. The volume control—the 
right-hand knob—is connected through 
the switch to a phono input jack on the 
rear skirt of the chassis so that it can 
be used to control the volume of any 
phono attachment that may be used 
with the amplifier. 


The circuit and tubes 


The AM section consists of a 3-tube 
superheterodyne circuit using a 6SG7 
r.f. amplifier, 6SA7 mixer-oscillator and 
a 6SF7 455-ke if. amplifier, diode de- 
tector, and a.v.c. voltage source for the 
if. and r.f. grids. The circuit is highly 
sensitive—the manufacturer claims a 
sensitivity of 1 microvolt or better over 
the entire band. The selectivity leaves 
little to be desired, even on the crowded 
high-frequency end of the band. The 
response curve seems to be sufficiently 
wide to pass the side bands of the aver- 
age broadcast station and still provide 
adequate station separation. 


The FM circuit is designed to work 
from a suitable antenna coupled to the 
input of the tuner through a 300-ohm 
line. The entire antenna system, dipoles 
and transmission line, is the antenna 
for the AM section. The front end of the 
FM tuner uses three of the new minia- 
ture tubes. They are: 6BA6 r.f. am- 
plifier, 6BE6 mixer, and 6C4 separate 
oscillator tuning 8.25 me higher than 
the signal frequency. The 6BE6 is fol- 
lowed by a 2-stage if. amplifier using 
6SG7’s, according to the schematic. The 
model tested used two 7AG7’s in this 
position. The i.f. transformers are over- 
coupled to provide a band-pass of ap- 
proximately 150 ke. They are followed 
by a 2-stage cascade limiter using 
68J7’s, These circuits are adjusted so 
that complete limiting takes place with 
4 signal input of less than 15 micro- 
volts, The limiter stages work into a 


*Foster-Seeley discriminator using a 


$H6. High-frequency de-emphasis is 
used on the output of this circuit to com- 


Pensate for pre-emphasis at the trans- 
mitter. 
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about them by servi is y 
organized. The space will in the future 
be devoted to articles about new and 
different receivers and other radio 
equipment, new servicing methods (FM, 
etc.) and topical servicing subjects. 


Tested in a Manhattan office building 
with an indoor antenna, the FM tuner 
proved to have the expected wide-range 
audio response typical of FM. Since all 
FM stations heard were of good inten- 
sity it was impossible to make a sensi- 
tivity check on weaker signals. On AM, 
high-frequency audio response was defi- 
nitely lower than on FM, as expected, 
because of normal side-band cutting. 
The AM sensitivity seems to be better 
than average for a set of this type. 

When the tuning indicator is used on 
the AM channel, minimum shadow indi- 
cates correct tuning. On the FM band, 
the indicator beam overlaps and exact 
adjustment must be made by tuning for 
minimum background noise. 


Servicing angles 

The AM intermediate frequency is 
456 ke, and alignment is standard. To 
align the FM section, a frequency- 
modulated signal 
generator and an 
oscilloscope is. re- 
quired for best re- 
sults. The gener- 
ator should have a 
sweep well in ex- 
cess of 200 ke each 
side of the 8.25 mc 
if. General princi- 
ples of visual FM 
servicing were dis- 
cussed in the 
March, 1946, issue 
of Rapio - CRAFT. 
Note that this re- 
ceiver is over- 
coupled to give a 
double - humped 
curve with a slight 
dip at the center 
frequency. 

An AM. signal 
of exactly 8.25 mc 
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may well be applied to the same grid 
as the FM signal, to furnish a center 
marker. The discriminator is aligned in 
standard fashion. 

An AM generator and a high-resist- 
ance voltmeter in the grid return of the 
first limiter is a less satisfactory align- 
ment equipment, but can be used if bet- 
ter apparatus is not available. The 
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Fig. 2—The power supply for the FM-AM tuner. 


method is to adjust to maximum meter 
reading (working back from the last 
if. transformer) at 8.25 me. The gen- 
erator is then varied in steps of about 
20 ke each side of the center frequency, 
adjusting for a symmetrical - curve, 
humped equally on each side of the 
center frequency. 


* a 


Under side of the tuner. The shields in center enclose FM coils. 
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Fig. 3—Any good amplifier may be used with the tuner. This circuit is the Browning RJ-12. 
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Recorder working well, chip thrown clear and moving toward center. 


Drive roller and rim must be kept free from dirt, damage or wear, 
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A Small Recording Studio 


Part V — The commonest recording troubles 


By J. C. 


HE recorder who understands the 
fundamentals of his art will recog- 
nize most recording troubles as 
they appear. As a refresher for the 
skilled technician, and as a help to 
those who have not reached the pro- 
fessional stage, the following check list 
is appended. It contains the commonest 
causes of poor recordings, as well as the 
simplest methods of correcting them. 

1. Vibration being transferred from 
the drive motor to record. This is evi- 
denced by the appearance of spokelike 
or wavy patterns on the record, which 
herald rumble or wow or both. 

It may be that the motor has ex- 
cessive vibration because of improper 
centering of the armature, worn bear- 
ings, poor balancing of the armature, or 
an off-center drive pulley on the motor 
shaft. If the motor is mounted in rubber, 
it may be touching some part of the 
motor board, or the rubber may be hard- 
ened by age, oil, or heat. The motor may 
be adjusted too tightly against the rub- 
ber idler wheels so they do not reduce 
the vibration transmitted to the turn- 
table. 

The motor board may not be securely 
screwed down to the cabinet in which it 
is mounted. The plate on which the re- 
cording mechanism is mounted should 
be secured to a solid base, so that it can- 
not vibrate. Any vibration picked up by 
the motor will appear in the playback 
as a 60-cycle hum, which may-vary in 
intensity throughout one revolution of 
the turntable. 

Other record patterns can be caused 
by misalignment of any part of the 
overhead mechanism so that binding oc- 
curs. This can be so serious as to slow 
down the turntable for a small part of 
one revolution of the turntable. This 
will result in a very low frequency rum- 
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ble. It is too low to be heard as such but 
will cause a modulation of the higher 
frequencies, producing a noticeable wow. 
The ear is particularly sensitive to a 
change in pitch of a given tone, so even 
a very small variation in speed of the 
turntable during one revolution will re- 
sult in a particularly displeasing effect. 

Another noticeable pattern is an ap- 
parent difference in the spaces between 
the grooves, caused by inexpensive, 
poorly made, or defective lead screw or 
half nut follower, or both. There should 
be no play in the cutter carriage when 
it is lowered onto the lead screw. It is 
wise to wiggle the carriage sideways to 
be sure the half nut is seated in the lead 
screw, as it is very disconcerting if it 
seats itself in the middle of a recording 
and ruins the disc. 

2. High scratch level when recording 
is played back. The most obvious cause 
is a dull cutting stylus, although it can 
be.caused by a stylus set at the wrong 
cutting angle, by a poor quality blank, 
too hard material on the surface of the 
blank, or too deep cutting. Surface noise 
results also from a defective playback 
needle or one which does not match 
the groove radius. Dust is a common 
cause of surface noise, and casually 


wiping a disc builds up a static charge’ 


on its surface which makes the dust ad- 
here more tenaciously. Discs should be 
kept in their envelopes when not being 
played. 

A chipped sapphire playback stylus 
will ruin a disc with one playing, as the 
edges of the chipped spot are as sharp 
as a razor, due to the crystalline struc- 
ture of a sapphire. A so-called perman- 
ent needle should never be removed from 
and later replaced in a playback pickup 
which has a needle chuck. It is almost 
impossible to put the needle back in the 
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same position. If it is rotated only 
slightly, it will present a sharp cutting 
edge to the record and ruin it. 

3. Playback pickup jumps grooves or 
skids across the surface of a recording. 
The most prevalent cause of this ill is 
too shallow grooves. Playback pickups 
vary considerably in their ability to 
track a record. This ability is inherent 
in the design of the pickup and includes 
the compliance of the moving assembly, 
diameter of the stylus, point pressure, 
needle point impedance, design of the 
arm, and quality and freedom of the 
arm bearings. 

Inexpensive pickups of the low-pres- 
sure type have difficulty in tracking 
high-amplitude low-frequency passages. 
This characteristic should be taken into 
account when a disc is made for a cus- 
tomer. It is wise to cut‘a record a little 
deeper and refrain from extreme low- 
frequency boosting when making a re- 
cording for someone who is going to 
play the disc back on a home radio 
phonograph combination. 

Groove jumping is caused also by too 
thin walls between grooves, particularly 
when played back with a lightweight 
pickup. 

4. Distortion which was not present 
in the material recorded. Distortion may 
be caused by overloading the cutter 
head. This is particularly likely to hap- 
pen when boosting the high or low fre- 
quencies. The recording level indicator 
cannot follow the peaks, which may be 
several times as high as the average 
recording level. It is wise to record ata 
level well under the maximum the head 
and grooves will stand. 

Distortion can be caused by a record- 
ing amplifier which is defective or of 
insufficient power capability to have low 
distortion on the peaks. It is wise t0 
have at least three times as much power 
available as the maximum level the 
head will stand. ; 

Too light a cut will cause distortion 
because the needle cannot accurately 

(Continued on page 57) 
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Rapid Checker For 
Capacity-Continuity 


By ALFRED SHORTCUT 


FOR the past five years a mechanic 
has been bringing me his condensers 
and coils for testing. Each time I have 
put the condensers on my Solar CC-160 
and ehecked for leakage, then capacity. 
With my Weston 772 I have then de- 
termined if the coils were open. Since 
my friend is a washing-machine me- 
chanic, specifically a Maytag mechanic, 
all the eondensers are the same capacity 
and all coils the same value. Invariably, 
when this mechanic finds a motor that 
will not start he finds the cause is a 
eoil (secondary open) or a leaky con- 
denser. 

Over a period of years of this testing, 
I have learned to make the tests quickly, 
and since the mechanic is my friend, 
there has been no charge. However, over 
this period of years, it has represented 
wasted time. The other day he asked, 
“Why can’t you make a little gadget I 
ean test these with?” I started thinking, 
and the unit which is the basis of this 
article was worked out. 

There are hundreds of cases where a 
simple tester is needed to show leakage 
and if a condenser or coil is open this 
tester will serve that purpose. 

While capacity of electrolytic con- 
densers decreases as the electrolyte 
dries out, this is not the case with paper 
condensers. They usually have their 
rated capacity or are open. This char- 
acteristic makes them easier to test, 
especialy in my specific case. For rea- 
sons of economy the instrument had to 
be a.c.-d.c., and for both economy and 
simplicity, it had to dispense with 
meters. With this in mind the circuit 
of Fig. 1 was dreamed up. 


A receiving triode is used as a recti- 
fier since the B current is negligible. 
Any type will do. A Type 37 was chosen 
because there were plenty of 5-prong 
sockets in the junk box. Because of the 
low current drain a simple R-C filter 
composed of R2 and C1 is sufficient. 

The leakage-checking section is the 
familiar relaxation oscillator. With S 
Down, filtered d.c. is fed to the ter- 
minals. If a condenser is connected to the 
Cx terminals, any leakage in the. con- 
denser will allow a current to flow and 
charge C2, When C2 has charged to a 
voltage sufficient to ionize the neon bulb 
V2, it will flash and discharge C2 and 
the process will repeat itself. How often 
this occurs depends on the size of C2, the 
lonization voltage of V2, and the leakage 
resistance of the condenser under test. 
V2 and C2 are chosen so that the light 
will flash only at long intervals if the 
leakage of Cx is negligible. 

The capacity-analyzing circuit of the 
tester is the really unique part. Since 
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it is necessary to know only that the 
condenser has capacity and not nec- 
essary to know how much capacity, as 
explained above, the cireuit was made 
very simple. 


Ge 











Fig. |—Circuit diagram of the quick checker. 


When § is UP, a.c. is fed to the Cx 
terminals. Since a good condenser will 
pass a.c., Cx and C2 act as a voltage 
divider. If Cx is large enough then the 
neon bulb lights, indicating Cx has ca- 
pacity. If Cx is open or very low in ca- 
pacity, there will not be enough voltage 
to cause V2 to light. 
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In using the checker, always check for 
leakage with S Down first. The neon 
bulb should blink only at very long in- 
tervals. If it blinks frequently or glows, 
discard the condenser. If this test is 
Q.K, put S in the UP position. The neon 
bulb should glow. 

The instrument can also be used as a 
continuity checker. 

In my particular case, S is closed and 
the Cx terminals connected to the mag- 
neto coil to test it. Good coils cause the 
neon bulb to glow brightly. Defective 
coils cause a faint glow or blinking of 
the light, while coils entirely open pro- 
duce no glow. 

Construction of the instrument is 
very simple, and the figure and photo- 
graph are self-explanatory. For safety’s 
sake, the circuit is insulated from the 
chassis, and the test clips insulated with 
rubber boots. 


Parasitic Oscillations 


MANY amateur rigs and even com- 
mercial transmitters are subject to 
parasitic oscillations unless proper pre- 
cautions are taken. A parasitic is due 
to feedback from circuits or circuit ele- 
ments of the transmitter. It can result 
in overheated tubes and components, 
poor efficiency, raspy signals, and un- 
desired radiation. If the circuit respon- 
sible is concentrated (such as a choke 
coil) the parasitic frequency is much 
lower than the operating frequency. If 
it is distributed (as in conducting leads) 
the parasitic frequency is much higher. 
A parasitic is heard as a rough, un- 
stable signal when tuned in on a re- 
ceiver. Its approximate frequency can 
be determined by tuning to the lowest 
frequency at which it appears, but this 
shaky note often comes and goes rapidly 
as the result of vibration or hand ea- 
pacitanece. A more definite indicator is 
a neon bulb held near the plate or grid 
lead of the suspected stage, with excita- 
tion off. It will glow yellow if the fre- 
quency is relatively low and will show 
red or purple on very high frequency. 
An incandescent bulb with the usual 
single-turn loop also can be used to de- 
tect the r.f. In many cases a milliamme- 
ter connected in the grid or plate head 
will show undesired oscillations. 
Eliminating the parasitic is generally 
a cut-and-try procedure. Certain rules 
apply in every case. During attempts 
to reduce the oscillation the bulb or 
meter should be left connected so that 
improvement can be seen immediately if 
it occurs. 
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If the parasitic is known to be a low- 
frequency one it is due to the design of 
the set (type of components used, their 
position or their arrangement in the cir- 
cuit). 

It is preferable not to use choke coil 
coupling in both input and output. If it 
is necessary these chokes should not be 
alike. Tapped coils as in Fig. 1 also give 
trouble. By-pass condensers can reso- 
nate with chokes or coils to generate 
the low frequencies. Note in Fig. 2 that 
RFC1 and RFC2 make a t.p.t.g. circuit 
when tuned by circuit capacities and 
their own distributed capacitance. A good 
system is to short (or remove the tap) 
from one coi] at a time and note the dif- 


Fig. |—Tapped coils are a source of trouble. 


ference. The position of the coil some- 
times makes a difference in the para- 
sitic. 

If there are no choke coils or tapped 
coils in the circuit the parasitic is like- 
ly to be a high-frequency oscillation. 
This can occur in any type transmitter 
since it is due to resonating leads. By- 
pass condensers should be connected di- 
rectly at tube elements or power supply 
terminals. Even an inch or two of wire 
can set up a stubborn parasitic. Grid 


(Continued on page 56) 
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By RAYMOND G. JOHNSON 


HE symbol Q appears often in 
literature referring to the design 
of coils and tuned circuits. This 
quantity Q is defined by the ratio 


reactance 
— emanates 
resistance 


Its importance is evident when it is 
considered that reactance and resistance 
determine circuit selectivity and sensi- 
tivity. Accurate determination of Q is 
usually required in laboratories and de- 
signers’ workshops, but servicemen, 
technicians, and amateurs are more con- 
cerned with relative Q values. 

It is usual to assume that the coil 
is responsible for all tuned-circuit loss 
because a good condenser has very little 
resistance. In other words, coil Q can 
be considered to equal circuit Q. The 
total resistance of a coil is due to: (1) 
d.c. resistance; (2) eddy currents and 
skin effect; (3) dielectric loss. General- 
ly, high-frequency circuits have greater 
Q because of greater reactance. How- 
ever, since total resistance also increases 
with frequency, the change is hot as 
great as might be supposed at first. 
Actually, over a small frequency range, 
Q remains practically constant for any 
given circuit. 

Fig. 1 shows a parallel resonant cir- 
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Some facts on a much used, but 
not always well understood term, 
the “figure of merit of a coil 

or other 


inductive element. 





Courtesy Freed Instrument Co. 
A commercial type of O meter used for measuring large inductances. 


cuit which has been simplified for 
analysis by drawing the coil resistance 
R as a separate component. This leaves 
the coil as a pure inductance L. When 
tuned to resonance, the coil and con- 
denser reactances are opposite and prac- 
tically equal, so the r.f. tank current 
(I) is equal to E/R. The voltage across 
the resistance is IR and across.the coil 
is IX where X is the reactance found 
from the formula 2xfL. Since Q— X/R, 
a simple development of the equation 
shows that X = QR, from which it is 
apparent that the voltage across the 
coil is Q times as large as the total cir- 
cuit voltage. Note that THB TOTAL IM- 
PRESSED OR INDUCED CIRCUIT VOLTAGE IS 
MAGNIFIED Q TIMES BY THE RESONANT 
CIRCUIT. 

Because of the higher reactance/re- 
sistance ratio, a high-Q circuit tunes 
more sharply and produces a higher 
peak voltage at resonance than a circuit 
with a low Q. Therefore, the tank coils 
of sharply tuned voltage amplifiers 
should be designed for high Q. This high 
Q is gained by reducing the resistance 
for a given reactance or by increasing 
the reactance without proportional in- 
crease of resistance. 

Low coil resistance is obtained by 
using good insulation and dielectric ma- 
terials such as polystyrene, quartz, or 
isolantite. At v.h.f., the conductors 
should be made of metal tubing or 


:minimize skin effect. If shielding is useg 
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ribbon, preferably silver-plated, t) 





around a coil, it should not be too cloge 
because of eddy-current loss. 

For a given size and shape of coil, 
the reactance may be increased by using 
an iron core. The core is made of finely 
divided alloy which greatly increases 
the effective permeance without propor. 
tional increase of resistance due to eddy 
currents. The net reactance may also 
be increased by minimizing the distrib. 
uted capacitance between turns of the 
coil. This can be done by space-winding, 
which is especially important at higher 
frequencies. 

To calculate a coil’s Q, its reactance 
and resistance must be known. The first 
may be determined from charts or tables 
giving inductance from coil dimensions, 
Unfortunately, the second represents a 
very difficult problem because of the 
meny variables. It ts much easier to 
measure the Q of a coil without know- 
ing its resistance. The Q meter is widely 
used in laboratories and manufacturing 
plants. Fig. 2 shows its basic schematic, 
The instrument requires an r.f. genera- 
tor, variable condenser, and 2 volt- 
meters. One voltmeter must measure 
values in the neighborhood of 0.02 volt, 
and the other is designed for the range 
of about 5 volts. As shown im the dia- 
gram, the low-reading meter is usually 
an r.f. current meter in series with a 
known resistance. 

To operate the Q meter, the coil to be 
measured is connected across L and the 
generator is adjusted. to the desired 
frequency. The r.f. output is increased 
until the voltage across R is some con- 
venient value, say 0.02 volt. As a prac- 
tical example, R may be 0.04 ohm and 
the. ammeter adjusted for 0.5 ampere. 
The condenser is. then adjusted for 
resonance and the voltage is noted on 
the vacuum-tube voltmeter. If it hap- 
pens to be 2 volts, the Q of the coil 
would be 2/0.02— 100. This follows 


[ L 
Fig. 1—Equivalent coil-condenser circuit. 
from the magnification .property of the 
resonant circuit. Note that R must be 
low enough not to interfere seriously 
with the remainder of the circuit but 
must be large in comparison to the coil 

resistance. 

In replacing coils in radio receivers it 
is important to substitute one with ap- 
proximately the same Q. A lower value 




























































VACUUM TUBE 
VOLTMETER 








Fig. 2—Simplified schematic of a Q meter. 
reduces sensitivity, while a higher value 
may cause instability or oscillation. For 
this purpose, a comparative Q meter 6 
sufficient. The meters of Fig. 2 need 
not be calibrated in exact values. The 
v.t.v.m. is used merely to indicate rela- 
tive Q. ; 
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~ ANTENNA PRINCIPLES 


PART VIII---Metallic lens and electromagnetic horn antennas 


NEWCOMER to the micro- 

wave field of transmission and 

reception is the metallic lens 

system developed recently by 
the Bell Telephone Laboratories. Oper- 
ating at wave lengths of less than 5 
centimeters, the system (Photo A) con- 
sists of a large, square metal lens. Ac- 
tion is analogous to that of light waves: 
agiass lens slows.down the light pass- 
ing through it, and the thicker the 
glass the greater the effect. A double- 
convex lens slows light rays nearest its 
optical center more than those nearer 
the periphery. In this manner, the light 
rays can be brought into focus at some 
point beyond the lens. 

Similarly, microwaves gain speed in 
passing through wave guides or be- 
tween resonant metal plates. And a 
metal lens system—consisting of a geo- 
metrical arrangement of such plates— 
can be used to equalize the wave front 
of microwaves, thus concentrating the 


-energy in a given direction. 








> 4 
QEXS-METAL PLATES OF LENS 


Fig. |\—Cross-section of metal-lens antenna. 


When microwaves from a point source 
(Fig. 1) pass through the wave-guide- 
like sections of the lens, they ‘are speed- 
ed up because of the dimensions and ar- 
rangement of the multiplate metal lens. 
These shaped plates speed up the edges 
of the beam relative to the center so 
‘that the emerging -wave front is flat- 
tened—since the path between metal 
plates is longer at the sides than at the 
center. 

Avoidance of. long paths between 
plates through “stepped”. construction, 
besides saving material and weight, re- 
sults in uniform transmission over a 
very wide frequency band. This is an 
important advantage in broad-band 
microwave communication systems. 

The arrays of metal plates have been 
made in a variety of sizes, from those 
only a few inches square for millimeter 
transmission and reception to the larg- 
est array for use with 5- and 6-centi- 
Meter waves. With the latter array it’s 
Possible to obtain a radiation pattern 
less than one-tenth of a degree in width, 
an important advance in microwave di- 
rectivity. 
RADIO-CRAFT 
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By JORDAN McQUAY 


Metallic lens systems shortly will be 
used in intercity links for the simulta- 
neous transmission of television, tele- 
phone, telegraph, facsimile, teletype, 
and other services—all possible with 
microwaves only a few centimeters in 
length. 


Electromagnetic horns 

Another unidirectional u.h.f. radiator 
is the electromagnetic horn, of which 
there are two principal types: the sec- 
toral horn and the conical horn (Fig. 2). 

Shape of these devices is such that 
microwave energy is concentrated in a 
particular direction. The field pattern 
is influenced by the shape of the horn, 
mouth and throat dimensions, and the 
mode of waves being radiated. The 
horn is normally fed by a wave guide 
system. It may be considered as a sort 
of transformer, which matches the wave 
guide to free space and thus prevents 
standing waves within the wave guide 
feed system. 

For proper matching, the width of 
the mouth should be about 10 wave 
lengths. Height of the mouth, not so 
critical a dimension, can be between 4 
and 7 wave lengths. The throat of the 
horn normally will be the same size as 
the cross-sectional dimensions of the 
waveguide feed system. Electromagnetic 
horns may be used over a moderately 
wide band of operating frequencies. 

Specific design data is beyond the 
scope of this article, primarily because 
of complications introduced through the 
use of wave guides. Actual or practi- 
cal ‘dimensions will vary according to 
the mode of such waves, and accord- 
ing to phase dis- 
tribution at the 


All types are constructed of thin sheet 
metal. All inner surfaces and joints 
must be smooth and well polished. 

The sectoral horn (A in Fig. 2) is 
commonly used because it can be excited 
by any of several different wave modes, 
the nature of each mode influencing the 
design of the actual horn. This type of 
horn is also used to feed or radiate en- 
ergy into parabolic reflectors. The sec- 
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Fig. 2—Sectoral and conical horn radiators. 


toral horn is flared in only one dimen- 
sion. The optimum flare angle is between 
40 and 60 degrees when the length of the 
horn (distance from throat to mouth) 
is about the same as the width of the 
mouth. Most of these values can be de- 
termined experimentally, without in- 
volved calculations or without knowl- 
edge of the exact mode being trans- 
mitted or received. 

Field pattern will favor directivity 
in the plane perpendicular to the width 
of the horn mouth. Thus the horn shown 

(Continued on page 73) 





mouth of the horn. 
Waves must be in 
phase for maxi- 
imum forward ra- 
diation. The 
amount. of direc- 
tivity is deter- 
mined by the 
amount of flare, or 
flare angle, be- 
tween the throat 
and mouth of the 
horn. 

The same horn 
can be used for 
both transmitting 
and receiving. But 
waves must be of 
correct mode and 
polarization for a 
particular horn. 
Horns are more 
often used for 
transmitting than 
receiving. 
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Photo Bell Telephone Laboratories 


Photo A—A large stepped metallic lens used for 5-centimeter waves. 
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T is just fifty 

years since 

Professor J. J. 

Thomson, lec- 

turing on the 

cathode-ray tube, 

identified the con- 

stituents of the beam as minute charged 
particles, far smaller and lighter than 
the atom, which had been regarded until 
then as the smallest body in existence. 
Thomson called the particles “cor- 
puscles.” The name electrons was not 
adopted for them until some time later, 
though it was first coined in 1874 by 
Professor Johnstone Stoney of Dublin. 
In that year Stoney suggested that an 
electric current consisted of a stream of 
negatively charged particles, which he 
called electrons; but not till after Thom- 
son’s work on the cathode-ray tube could 
his conjecture be proved. The universal 
adoption of the name electron is a fit- 
ting recognition of Johnstone Stoney’s 
early work. We’ve advanced a long way 
since then, and, thanks to the develop- 
ment work done on atomic energy, we 
have revised our ideas about the nucleus 
of the atom during the past few years. 
Not many physicists now agree with the 
statement still to be found in textbooks, 
that the nucleus contains individual 
electrons. The coming idea seems to be 
that it consists of neutrons and protons 
only. But just what forces bind the nu- 
cleus into a bundle so tight and so diffi- 
eult to unfasten is still a mystery. There 
is still in some’ of our atomic laboratories 
a feeling that neither the neutron nor 
the proton may be found eventually to be 
simple bodies. The proton, representing 
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unit positive charge, weighs 2,000 times 
as much as the electron, which repre- 
sents unit negative charge. This scarce- 
ly seems a logical arrangement, and it 
is now being suggested that both neu- 
tron and proton may be conglomerations 
of about 1,000 positive particles, or 
positrons, and 1,000 negative particles, 
or electrons. If that is so, a neutron is 
composed of an equal number of posi- 
trons and electrons, the positive and 
negative charges neutralizing one an- 
other; the proton. would contain, say, 
1,001 positronsto 1,000 electrons and so 
have unit positive charge. Should this 
idea have any foundation in fact, the 
breaking up of the neutron might fur- 
nish a vastly richer store of atomic 
energy than nuclear fission. 


Measuring instruments 


Among the most interesting of the 
radio and electrical appliances at the 
recent exhibition of the Physical Society 
in London were the high-grade multi- 
range devices for measuring current and 
voltage. I was much struck by one with 
40 a.c. and d.c. ranges, which is certified 
to have sub-standard accuracy on d.c., 
and on a.c. to work within one-half of 
the tolerances permitted by the British 
Bureau of Standards for first-grade in- 
struments. Another instrument: gives a 
full-scale deflection for 50 microamperes 
of direct current, the resistance of the 
voltage scales being 20,000 ohms per 
volt. Voltage up to 2,500 can be meas- 
ured. On a.c. the resistance is 1,000 
ohms per volt and there is again a range 
up to 2,500 volts. 

I wonder whether American radio 
servicemen know the joys of using the 
wobbulator? The “wob” was originally 
a radar device, designed to vary the re- 
currence frequency of the transmitter 
and so to enable two radar stations to 
operate on the same carrier frequency 
without giving rise to mutual interfer- 
ence. Now a wobbulator attachment has 
been designed for the service oscillator 


*HEIGHT TO LOWEST POINT OF SPAN 


How a mountain is used as a mast to support one end of a giant broadcasting antenna. 
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From our European Correspondent, Major Ralph Hallows 


and a very interesting type was shown 
at the exhibition. Attached to the oscil- 
lator, it acts as a frequency modulator 
and enables response curves to be ob- 
tained on the oscilloscope when receiver 
alignment is in progress. 


Radio for the deaf 

One of the neatest radios that Ihave 
seen among those especially designed to 
enable the deaf to listen to broadcast 
programs has just made its appearance 
here, It may be described’ as a family 
model, being just as useful to those of 
the household who have normal hearing 
as to the deaf person. With the switch 
in position 1 the set works as an ordi- 
nary radio, operating its loudspeaker. 
Position 2 cuts in a pair of headphones 
in parallel with the speaker and pro- 
vided with separate tone and volume 
controls. In position 3 the loudspeaker 
is out and only the headphones are 
working. Put the switch to position 4 
and the apparatus becomes a deaf-aid, 
enabling the person with defective hear- 
ing to take part in general conversation. 
This is done by bringing into action a 
crystal microphone with a wide angle of 
response, connected through the aff. 
circuits to the headphones. In addition 
the headphone circuit is provided with 
an output limiter to protect the deaf 
listener from the shock of sudden loud 
noises, You can imagine what a blessing 
this instrument may be to those who 
suffer from one of the greatest of all 
handicaps, defective hearing. 


Mountain antenna mast 


One of the most remarkable antenna 
systems ever erected is in a lonely spot 
in southwest England. The British Post 
Office has for many years been operating 
at Rugby a high-powered 16-ke trans- 
mitter, used for world-wide contacts. 
During the war it was decided to erect 
a reserve transmitter of the same power 
output rating at a place less liable to 
enemy bombing. Actually the work was 
done only just in time, for the Rugby 
station was eventually put out of action. 
The biggest problem in building the new 
station was antenna masts. Only 3 600- 
foot self-supporting towers were avail- 
able and there was no possibility of 
making others, since every ounce of steel 
was required for other purposes. As the 
antenna current was to be some 400 am- 
peres with a peak voltage of 220,000, a 
large antenna capacitance was neces- 
sary. It did not seem possible to produce 
the required 15,000-20,000 puf with any 
arrangement using only the 3 towers as 
supports. Then the idea illustrated in 
the drawing was thought of. As a re- 
sult of intensive high-speed reconnais- 
sance a hill 1,200 feet high with a very 
steep forward slope was found in a suit- 
able locality in the West Country. The 
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are for a Better Job & 
NS” he Hel of Kado! 


Greater Knowledge means Greater Opportunities! 


Yes, Mr. Radioman, there are innumerably more and better jobs in the Field of Radio 
as a result of war-developed techniques— Mobile Communication Systems for Automobiles, 
Busses, Trains, many Industrial Applications, Micro-Wave Relay Systems, FM Broad- 
casting, Television—these are just a few of the many new opportunities open to you who 
are alert—and are qualified! 


Let Cleveland Institute Take Over Your Personal Up-Grading 


Don’t Delay - Problem! Qualified, competent instructors, ample, personalized instructional aids, or- 

derly, progressively arranged study assignments in recognized, approved technical texts— 

Write Today! these are only a few of the many superior advantages of CIRE’S plan of personalized 
i spare-time home study training for professional self-improvement. 


CLEVELAND INSTITUTE COURSES OFFER COMPLETE ENROLL FOR INDIVIDUAL SECTIONS OF 
TECHNICAL TRAINING RANGING FROM LOW-LEVEL COURSES, IF YOU PREFER 


LL -LEVEL. 

ve co ace If you need only highly specialized training, you can study one 
A. Master Course in Radio Communication. ; P or more of the following sections instead of a complete course. 
Covers complete preparation for broadcast station employment including 

preparation for FCC License Examinations. . Mathematics of Radio. 

B. Advanced Course in Radio Communication Engineering. 

A college-level Radio Engineering Course. . Fundamentals of DC and AC Theory. 

C. Specialized Television Engineering. : . —* 

Including post-war Television Techniques. . Essentials of Radio Communication, 


All Courses Include . Communication Networks. 
ee eT a — £a Aids, prepared by the in- . Advanced Radio Telephony for the Broadcast Operator. 


Choose the course best suited to your needs—Start with the section you are . Audio and Radio Components and Systems (Design of Receiver 
qualified to enter—Use the economical CIRE “‘Pay-As-You-Go-Plan.” and Transmitter Equipment). 


ee 


Cleveland institute of Radio Electronics, RC-7, Terminal Tower, Cleveland 13, Ohio, 
OF RADIO ELECTRONICS 


Contractors to the Canadian Broadcasting 


Gentlemen: Please send information about your home courses in Radio Electronics. 


' 
' 
' 
; I desire training in [) A os oc 
Corporation 1 I have had experience in broadcasting (1 servicing (1) 

RC-7 Terminal Tower : operating (] mfe.() CAA() Army-Navy 

1 amateur [] other 
CLEVELAND 13, OHIO ' High School Grad. (] College [1] Degree 
Approved for Training under “G-I Bill . (0 Check here for Veteran Enrollment Information 
- 


fet FCC fess poses LICENSE®™ 


IT’S EASY IF YOU FOLLOW OUR PLAN! 


Thousands of new jobs are opening up—FM, TELEVISION, MOBILE COMMUNICA- 
TIONS SYSTEMS, are only a few of the radio fields which require licensed operators. 


TIME IS IMPORTANT TO YOU! 


You can get your License quickly with Assures a MINIMUM of time in getting your ticket. 
NILSON’S MASTER COURSE in RADIO . 
’ COMMUNICATION and _ exclusive CIRE FREE BOOKLET tells you the Government Require- 
Don t Delay— Workbooks of Instructional Aids. Saves you ments for all classes of commercial licenses—Sent 
many hours of random, undirected study. immediately upon receipt of coupon. 


Write Today! Approved for Veteran MAIL THIS COUPON 


Training under ee ee ee eee eee eee eee eee ee ee 


“GI Bill of Rights” § CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


RC-7 Terminal Tower, Cleveland 13, Ohio 
C L E Vv E L A & D l x $ T I T U T E Gentlemen: Please send information about your Home Study Course for preparation for FCC Commercial 


License Examinations. (Does not cover Amateur License Examinations.) 
Contractors to the Canadian Broadcasting 


Corporation 


RC-7 Terminal Tower 


RADIO-CRAFT for JULY, 1947 4\ 


Name 
Address 


City ..... oe sevcceces 
(C) If a Veteran check here 


Peseeeeeeeeee 





MY 


“ 


\ 
SS 





AWW QV 


SIMPLE ONE-TUBER 

This writer has found the following 
simple receiver to give good service. One 
of the important features of the circuit 
is that the A-battery—an ordinary 
flashlight cell—is mounted in an insu- 
lated holder and operated at a slight r.f. 
potential above ground. This makes it 
possible to use an_ electron-coupled 
oscillator circuit with a filament tube. 
The coil is made from a standard tuned 
r.f. antenna coil with its windings con- 
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nected in series and the positive side of 
the filament connected to the junction of 
the coils. Regeneration is controlled by 
varying the voltage on the screen grid. 
The entire unit, with the exception of 
the B-battery, is mounted in a metal 
box 3x4x5 inches. For good service, 
a ground is as important as the an- 
tenna. In an efficient installation north 
of Boston, Mass., stations were received 
from as far away as West Virginia. 
GRAY TREMBLY, 
Somerville, Mass. 


HEATERLESS B SUPPLY 

The low-voltage power supply shown 
here was designed to replace the B-bat- 
tery in a camera-type portable radio. 
It can be built into a unit compact 
enough to fit into the space formerly 
occupied by the battery it replaces. No 
provisions were made for a filament 
supply, since it was not wished to re- 
wire the filament circuit of the set. If 
the set has series filaments, a suitable 
dropping resistor may be used to make 
the set all-electric. 
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The supply uses an OY4 cold-cathode 
half-wave rectifier. The starter anode 
is connected to the main anode through 
a 10-megohm resistor, by-passed with 
a 0.002-uf condenser. The No. 7 and No. 
8 pins must be connected together at the 
socket. 

W. G. Murray, 
Ottawa, Canada 
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ADDING AN “S” METER 
I have found the accompanying sim- 
ple circuit useful for adding an “S” 
meter to a receiver. In this case a 6N7 
was used as a meter amplifier and beat- 


B.F. 0. COILS 


frequency oscillator. The grid of the 
amplifier section is connected to the high 
side of the detector load resistor, and 
its plate voltage is obtained through a 
variable, 30,000-ohm, wire-wound re- 
sistor. If a variable resistor is not 
available, an adjustable resistor may be 
used, since the setting is seldom varied 
once it has been adjusted. 

D. STAPLETON, 

Grahamstown, South Africa 





RADIO-CRAFT will present 

a new feature on this page 

next month. Watch for it! 

If readers approve, it may 

be adopted as a perma- 

nent feature of the maga- 
zine. 











USEFUL POWER SUPPLY 

The variable output power supply de- 
scribed here has many applications in 
the radio service shop, but I find it most 
useful for re-forming wet and dry elec- 
trolytic condensers. 

To re-form condensers, connect the 
condenser to the terminals of the sup- 
ply—be sure to observe polarity—and 
adjust the input voltage so that the d.c. 
output is equal to the working voltage 
of the condenser. As the condenser re- 
forms, its internal resistance increases, 
necessitating an adjustment in the input 
voltage. Most condensers will be com- 
pletely re-formed in from 10 to 15 min- 
utes, depending on the amount of leak- 
age present. In cases where excessive 
current is drawn it will be necessary to 
apply about one-half working voltage 
and increase it in — yaRITRAN OR SIMILAR 
small steps every 
10 or 15 minutes 
until working volt- 
age is reached. 
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fore installation to prevent overloading 
the rectifier tube. 
W. M. FINLEY, Jr. 
Norfolk, Ark. 


TEST AMPLIFIER 
Here is a circuit of a handy little test 
amplifier and “B” supply that can be 
built very compactly on a small chassis. 
It can be used to test phono pickups, 
r.f. tuners and microphones. 


25B8/12B8_ _70L7/32L7 


PHONO R.F K 


GAIN 
B- 


Guo + 


B+ 


10/25V 


2588 40/ 


The signal from the device under test 
is picked up by a probe that is plugged 
into J1. This signal is applied to the 
grid of the pentode section of the 12B8 
amplifier. The triode section of this tube 
functions as a detector for r.f. voltages. 
The output of this detector is amplified 
by the pentode section of the 32L7 and 
coupled to the speaker. 

The power supply consists of a half- 
wave rectifier utilizing the diode section 
of the 32L7. The output of the supply 
is connected to pin jacks on the panel 
so the voltage may be used to power 
small devices. 

F. U. DILLION 
Hollywood, Calif. 


CODE OSCILLATOR 

A midget receiver can be made into 
an efficient code oscillator with only 
one additional part and two circuit con- 
nections. 

The part required is a paper con- 
denser of .002 uf at 400 volts d.c. work- 
ing. One lead of the condenser is con- 
nected to the plate of the output tube 
and the other is brought to a tip jack. 
A lead is then brought out from the 
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6-BAND COMMUNICATIONS RECEIVER BC-348 


Featuring coverage from 200 to 500 Ke. and 1500 to 18000 Ke. on a direct readin 
dial with the finest vernier drive to be found on any radio at any price—hig 
sensitivity with a high degree of stability— crystal filter—BFO with pitch 
control—-standard 6 volt tubes. Contains a plate supply dynamotor in com- 
partment within the handsome black crackle finish cabinet, the removal of which 
leaves plenty of room for installation of a 110V, 25 or 60 cycle power supply. 
These receivers, which make any civilian communications receiver priced under 
$200.00 look cheap and shabby by comparison, are only $44.50. Power supply 
kit for conversion to 110V, 25 or 60 cycle, is only $8.50 additional. 


ARMY BC-312 COMMUNICATIONS RECEIVER 


This receiver covers the frequency range of 1.5 MC to 18 MC in six direct reading 
bands. The dial, that is driven with split gears to prevent backlash, has 4500 
logging divisions per band with approximately 600 divisions on the 20 and 40 
meter ham bands and 1000 divisions on 80 meters. Two stages of RF before 
the converter in this set give it a very high signal to noise ratio and maximum 
sensitivity. Outstanding features of this receiver are: BFO with pitch control, 
send-receive relay, jacks on the front panel for headphones and speaker output 
and mike and key input, all tubes are standard 6 volt types. This receiver was 
designed to withstand rough usage in the field and for operation from vehicles 
while in motion, so it is ruggedly constructed and contains a dynamotor power 
supply—Your cost--$49.95. Conversion kit 110 VAC is available for .... $6.50 








GENERAL ELECTRIC 
150 WATT 
TRANSMITTER 


Cost the Government $1800.00 
Cost to you $44.50!!!! 


This is the famous transmitter used in U.S. 

Army bombers and ground stations, during 

the war. Its design and construction have 
- ™ been proved in service, under all kinds of 
conditions, all over the world. The entire frequency range is covered by means of 
plug-in tuning units which are included. Each tuning unit has its own oscillator and 
power amplifier coils and condensers, and antenna tuning circuits—all designed to operate 
at top efficiency within its particular frequency range. Transmitter and accessories are 
finished in black crackle, and the milliammeter, voltmeter, and RF ammeter are mounted 
on the front panel. Here are the specifications : FREQUENCY RANGE: 200 to 500 KC 
and 1500 to 12,500 KC. (Will operate on 10 and 20 meter band with slight modification). 
OSCILLATOR: Self-excited, thermo compensated, and hand calibrated. POWER AMPLI- 
FIER: Neutralized class “C” stage, using 211 tube, and equipped with antenna coupling 
circuit which matches practically any length antenna. MODULATOR: Class “B”—uses 
two 211 tubes. POWER SUPPLY: Supplied complete with dynamotor which furnishes 
1000V at 350 MA. Complete instructions are furnished to operate set from 110V AC. 
SIZE: 21144x23x9% inches. Total shipping weight 200 lbs., complete with all tubes, dyna- 
motor power supply, five tuning units, antenna tuning unit and the essential plugs. These 
units have been removed from unused aircraft but are guaranteed to be in perfect condition. 


GENERAL ELECTRIC RT-1248 15-TUBE 
TRANSMITTER-RECEIVER 


TERRIFIC POWER—(20 watts) on any two instantly selected, easily pre-adjusted fre- 
quencies from 435 to 500 Mc. Transmitter uses 6 tubes including a Western Electric 316 A 
as final. Receiver uses 10 tubes including 955’s, as first detector and oscillator, and 3— 
7H7’s as IF’s, with 4 slug-tuned 40 Mc. IF transformers, plus a 7H7, 7E6’s and 7F7’s. In 
addition unit contains 8 relays designed to operate any sort of external equipment when 
actuated by a received signal from a similar set elsewhere. Originally designed for 12 volt 
operation, power supply is not included, as it is a cinch for any amateur to connect this 
unit for 110V AC, using any supply capable of 400V DC at 135 MA. The ideal unit for use 
in mobile or stationary service in the Citizen’s Radio Telephone Band where no license is 
necessary. Instructions and diagrams supplied for running the RT-1248 transmitter on 
either code or voice, in AM or FM transmission or reception, for use as a mobile public 
address system, as an 80 to 110 Mc. FM broadcast receiver, as a Facsimile transmitter or 
receiver, as an amateur television transmitter or receiver, for remote control relay hook- 
ups, for Geiger-Mueller counter applications. It sells for only $29.95 or two for $53.90. If 
desired for marine or mobile use, the dynamotor which will work on either 12 or 24V DC 
and supply all power for the set is only $15.00 additional. 








RADAR INTERCONNECTOR UNIT, contains 15 tubes—$29.95. C-144 TRANSMITTER, 2 
type 826 tubes as oscillator in lecher line tuning circuit that resonates between 150 and 200 
Mc. Contains 3 DC power supplies that operate from 110v 60 cycles, 10 tubes, meter, cir- 
cuit breaker, and carrying case—$49.95. 


AIRCRAFT AMPLIFIER Ci—This unit is housed in an aluminum case that is 9x8x7 
inches and contains 1-7Y4, 3-7N7, 8-7F7 and six 5000 ohm sensitive relays. This unit 
is brand new and in its original packing 9.95 


BC-654 TRANSMITTER-RECEIVER—Brand NEW with 17 tubes, key, microphone and 
calibrating crystal $39.95 


BENDIX SCR 522—Very High Frequency Voice Transmitter-Receiver—100 to 156 MC. This 
job was good enough for the Joint Command to make it standard equipment in everything 
that flew, even though each set cost the Gov’t. $2500.00. Crystal Controlled and Amplitude 
Modulated—HIGH TRANSMITTER OUTPUT and 3 Microvolt Receiver Sensitivity gave 
good communication up to 180 miles at high altitudes. Receiver has ten tubes and trans- 
mitter has seven tubes, including two 832’s. Furnished complete with 17 tubes, remote 
control unit, 4 crystals, 24 volt dynamotor and the special wide band VHF antenna that 
was designed for this set. These sets have been removed from unused aircraft and are 
guaranteed to be in perfect condition. We include free Parts and diagrams for the con- 
version to “continuously-variable frequency coverage” in the receiver. The cost of this 
unit is only $37.95. A brand new 12V. 522 dynamotor is available for $3.00 additional 
with the purchase of a 522, or separately for $15.00. 


Minimum order $3.00 — All prices subject to change — 25% deposit with COD orders. 





WORLD WIDE MAIL ORDER SERVICE !! 
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full, the n 
oe types you and we will try to reoly you completely. 


need 
following prices are for fifty or more assorted tubes, 5% less 
¥3 35Z5, 56, ° 


on tubes are for one month ony. 
POWER TRANSFORMERS—Half-shell type, 110V, 60 
Centertapped HV winding. Specify either 2.5 or 6.3V 
ment when ordering. 
For 4-5 tube sets—650V, 40MA, 5V & 
For 5-6 tube sets—650V, 
For 6-7 tube sets—675V, 50MA, 5V & . ° 
For 7-8 tube sets—700V, TOMA, 5V & ir 
For 9-11 tube sets 700V, 100MA, 5V & 6.3 By two 2.5V. 
For 9-15 tube sets—600V, 150MA, 5V & 6.3V 
TRANSFORMERS—All types in stock. AUTO- TRANSFORM 
ERS; Steps up 110v to 220v, or steps down 220v to 110v—$1.95 
FIL. TRANS.; 6.3v, 8 Amps.—$1.986; 5v, 10 Amps.—$!.96 
Universal Output Trans. 8 Watt—89e; 18 Watt—$1.29; 30 W att 
$1.69. AUDIO TRANSFORMERS: S. Plate to 8S. Grid. 
79¢e; S. Plate to P.P. Grids—79e; Heavy Duty Class AB or 
P.P. inputs—$!.49; Midget Output for AC-DC sets—69e; 
MIKE TRANSFORMER for T-17 Shure microphone similar 
UTC ouncer type—$2.00. 
CONDENSERS—PAPER Tpevwes 600 WV—.004, .002, .005 
—8e; .01, —9e; 10e; .25—23e; ‘see: ELECTRO- 
LYTics: "smtd se0r— 200: lOmfd 35v—20e; 30mfd 150v- 23¢; 
pee «2 150v—35e; 30/20 150v—46e; 50mfd 150v—43e; 8mfd 
75v—34e; (6mfd 350v-—-65e; OIL CONDENSERS: 4mfd 600v 
BATH TUB TYPE CONDENSERS: 3X.lmfd—20e; RE- 
All types in stock at the lowest prices; Resistor 
; 100 2 watt, resistors—$1.95. 
FILTER CHOKES: 200, 300, 400, 500 ohm light duty—59; 
200 or 300 ohm heavy duty—99e; 250 ma 35 ohm, made for 
U.S. Navy, fully shielded— $1.95; 75 ohm 126 ma—25e or 25 for 
$4.25; “Meissner type” tapped filter chokes—25e; 8 amp. iron 
core A filter—25¢e; Choke-condenser combination, ideal to re 
Place any size speaker field when installing PM speakers—7%. 
110 V. CIRCUIT BREAKERS id Magnetic type: Following 
ras Ratings in Stock; 1.25, 3, 4, 8 Amps. Please specify. 


each. 
Seven Assorted I.F. Transformers—$1.98; Five Asstd. Oscil- 
lator Coils—69e. 
WILLARD rechargeable 2 volt storage batteries 
portable radios $2.95. 
they re we dynamie type rams 55; 5” $1.55; 6°—$1.05; 
8”—$3. 0”—$5.95; 12”°— 
qnanpuanae—tneen mee Senet Corps headsets with 
sponge rubber ear cushions. 12” cord and plug $1. ~? 5’ rubber 
covered patchcords with phone plug and socket 
ELAY: uardian SPST 12-24v, has heavy duty 15 Amp. 
Contacts—$1.25; Guardian 12 to 24v D.C. triple make, single 
break relay, for $3.75; Sigma ,supersensitive 2000 ohm D.C. 
(May be adjusted to operate on less than 1 
; 6 Pole, Double Throw, Telephone Type 
Relays, Super Sensitive, $2.50 ea., or two for $4.50. 
SELENIUM RECTIFIERS—Dry disc type 1%” by 1”, 13 
Amp. maximum, suitable for converfing DC relays to AG, 
supplying filament source in portable radios, converting be 
Meters applications, and also may be used in low current 
chargers—0c. 
METER RECTIFIERS—Full wave, may be used for replace- 
ment, or in construction of all types of test equipment—$1.25. 
Half Wave—e. 
LINE FILTERS—110V—each unit contains two 2 mfd. oil 
filled condensers and a 15 amp. iron core choke. This filter 
has innumerable uses such as oil burner line filter, etc. A ten 
dollar value for 98e. 
Crystal pick-up, phono motor and turntable—$5.25. 
eyeste ADDRESS AMPLIFIERS—25 Watts peak output, 5 
es, separate controls for Microphone and Phono Inputs. 
$65. 00 value for only $32.00. 
wies—3ie. 18 POSJ 2 conductor parallel zipcord, brown, 250 ft. 
spools, 64.25; 500 ft. spools, $7.95; No. 18 PO brown rayon 
covered parallel lampcord. 500 ft. spools, $7.95; No 
round rubber covered double wire for wash machines, 
cleaners, etc., ; Rubber covered mike cable, 
6e per foot; RG8U 50 ohm coax cut to any length, 8e per foot: 
single stranded conductor shielded lead with brown rubber over 
shield, super special, $1.20 per 100 ft., $10.00 per 1000 ft. All 
kinds of hook-up wire, fe per foot 


for G.E. 


18 SV 
vacuum 
250 ft. spools, $6.95 





MICROPHONES—All nationally 
known brands. Bullet crystal—$5.45; 
Bullet Dynamic—$7.45; Mike Jr 
60e; Handy Mike—90e; Lapel Mike— 
93e; SHU Lived yy 17 MIKES, with push 
te talk sw 
20 AssT'D. ‘COIL “FORMS, including 
11 ceramic, 3 polystyrene, and 6 fiber, 
all useful sizes—50e. 
VARIABLE CONDENSERS: 350 
‘MrD. 5 gang—$1!.95; 4 gang $1.49; 
3 gang—83e; : gang—79e; 7.5 to 20 
MMFD, 1750v spacing, extra long 
shaft Nommertasé— ; miniature 
voretes, 25 MMFD—39e; 50 MMFD 
49e; MMFD—59e; 100 MMFD 
—69e; 140 MMFD—79e. 


TRANSMITTING RF CHOKES, 4 PIE, 350 Ma.—25e or 
5 for $1.00. 
INTERRUPTION FREQUENCY COILS for super-regenera- 
tive receivers or the tremendously popular FM adapters for 
standard broadcast sets. p-»% core with a resonant fre 
ir Core, 100 KC—29e. 
MERS. double slug tuned—25e. 

M PLAT E COILS—Slug tuned—25e. 
REMOTE CONTROL UNIT: Aluminum case 4x3x2” con 
taining 2 potentiometers, triple pole switch, 4 knobs, gear 
mechanism, counter and phone jacks——-59c. 
MODULATION TRANSFORMERS—10 watt, metal case 
96e; 30 watt, open-type, $1.95; 40 watt, cast aluminum 
case, $2.95; Class ““B’’ input transformers, cast aluminum 
case, $1.95; Transceiver audio transformers, 65¢; Transceiver 
modulation transformers, 65¢. 
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DUNG iS GOLDEN 
WITH MICROPHONES BY TURNER 


The smooth performance and rugged depend- 
ability of Turner Microphones are the result of 
sound engineering, highest quality materials, and 
faultless workmanship. 

For voice and music, for voice alone, or for 
any special sound application rely on Turner for 
greater satisfaction. Turner engineers will be glad 
to make impartial suggestions as to the right type 
microphone for your particular job. 


ASK YOUR DEALER OR WRITE 


tHe TURNER company 


902 17th Street N.E. °® Cedar Rapids, lowa 


TURN TO TURNER—THE PASSWORD TO SOUND PERFORMANCE 


LICENSED UNDER U. S. PATENTS OF THE AMERICAN TELEPHONE AND 
TELEGRAPH COMPANY, AND WESTERN ELECTRIC COMPANY, INCORPORATED. 
CRYSTALS LICENSED UNDER PATENTS OF THE BRUSH DEVELOPMENT CO. 
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TECHNOTES 


-.. + PHILCO CHANGERS 
Failure of the reject mechanism on 
Model 35-1285 and 35-1289 record 
changers is due to failure of the slug in 
the reject solenoid to return to the cor- 
rect position. This slug should be length- 
ened by unscrewing its two parts that 
are held together by threads. 
A. W. POoweELL, 
Rolfe, Iowa 


- « « « SILVERTONE 7036 
Flickering dial lamps and fading are 
usually caused by loose rivets holding 
the sockets to the chassis. One side of 
the heater circuit returns to the chassis 
through one of the rivets on each socket. 
To remedy this complaint, solder a wire 
from each socket return directly to the 
chassis, 
STANLEY A. KUvuBIT, 
La Porte, Ind. 













RADIO-CRAFT wants Technotes de- 
scribing common troubles of well- 
known receivers or telling how rare or 
difficult problems were solved. A six- 
month subscription will be awarded 
for each unillustrated and a one-year 
subscription for each illustrated Tech- 
note published. 











- « + « CHEVROLET 985695 
These sets have been found to develop 

severe noise when the car is accelerat- 
ing or being driven over a rough road. 
In three out of four cases, I have traced 
the trouble to a broken lead on the tone- 
control condenser. This condenser is lo- 
cated below the tone control switch and 
is connected from one side of the latter 
to the grounded side of the volume con- 
trol. The break often occurs on the 
switch side of the condenser and is not 
easily detected during a visual inspec- 
tion. 

JOHN W. FINDARLE, 

Modesto, Calif. 


- «+» « SIGNAL TRACER 
I constructed the signal tracer de- 

scribed on page 756 of the August, 1946, 
issue of RApDIO-CRAFT. It would motor- 
boat when the gain control was ad- 
vanced. I checked the circuit and found 
that a 50,000-ohm resistor and a 0.05-uf 
condenser were used as+a decoupling fil- 
ter in the plate circuit of the 6Q7-GT. 
I replaced the condenser with a 10-uf, 
450-volt electrolytic and my troubles 
were over. Now the tracer works per- 
fectly at all volume levels. 

G. ABLEMAN, 

Edgerton, Wis. 


. » « » HUM REDUCTION 
Recently I came across a set with a 
severe case of hum that was eventually 
traced to the converter stage. This stage 
used a thin wafer socket. The hum was 
caused by high-resistance leakage be- 
tween the filament and grid prongs. 
Replacement with a socket of the moid- 
ed bakelite type cleared up the trouble 
completely. 
J. DuBovy, 
Bronx, N. Y. 
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... +» SILVERTONE 4500 
When hum in these sets is not trace- 

able to condensers or tubes, try re- 

placing the volume control. This con- 

trol may open at one end while still 

controlling the volume effectively. 
STANLEY A. KUBIT, 
La Porte, Ind. 


.. .. ILE3 IN PORTABLES 
The 1LE3, used in many portables, 

can be replaced with a 1LH4 if the No. 4 

(diode plate) pin is clipped off. When 

this tube is substituted for the 1LE3 in 

oscillator circuits, it will often provide 

clearer reception and lower noise level. 
JOSEPH H. BLACHB, 
Denver, Colo. 


.». «+ WEAK R.F. AND I.F. AMPLIFIERS 
Failure of if. and r.f. amplifiers is 
sometimes due to moisture in the coil 
assemblies. I remove the coils and dip 
them, padders up, in a can of hot paraf- 
fin. The heat dries out the padders, and 
the paraffin drives the moisture out of 
the coils and seals them against the 
effects of dampness. It is wise to tie 
the coils to the forms to prevent them 

from slipping while in the paraffin. 

W. E. HarRpIN, 

Paintsville, Ky. 


.... ALIGNING KINK 
It has been my experience, when 
aligning sets with two or more i.f. 
stages, that the set will approach ideal 
alignment only to break into oscillation 
as the stages are brought into reso- 
nance, I find that by applying degener- 
ation to each stage this problem is elim- 
inated. Disconnect the cathode by-pass 
condensers of the i.f. stages and remove 
the grid returns for these stages from 
the a.v.c. line or ground and connect 
them to the cathodes, leaving the con- 
densers disconnected. This reduces the 
sensitivity enough to check oscillation. 
Upon completing the alignment, replace 
the original connections and the sensi- 
tivity of the set will return to normal. 
J. W. ESSEX, 
Halifax, N.S. 


.». + SHORTED CONDENSERS 

We all know how disconcerting it is 
to have to repair a radio in which the 
tuning condenser is warped and the 
plates scraping. Sometimes only one out- 
side plate may be shorting and we can 
see this and correct it. At other times 
the plate may be in the center and not 
visible. My method is to disconnect the 
r.f. coil leads—only one is really neces- 
sary—and place a single dry cell across 
the section of the condenser which is 
causing the trouble. As the shaft is ro- 
tated, a distinct spark will be seen at 
the point or points of contact. Any sort 
of tool then may be used to straighten 
the plate. There are times when a spark 
may not be seen, but on careful exam- 
ination after the condenser is out of 
mesh, a dark blemish on the rotor plate 
may be seen. This, of course, is caused 
by the current flowing across the plates 
when contact is made, with the plates 
so closely meshed that no spark re- 
sults, 

GeorGcE E. Hvurr, 
Miami, Oklahoma 
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Ham Gear eee 


Schools + Institutions + Monufacturers 


THIS CATALOG IS FOR YoU! 


Amplifiers Marl coupon tovay! 


Industrial Electronic and Test Equipment 


It’s here—ready for you now—the new, comprehensive, 1947 
Concord Catalog displaying a vast, complete selection of every- 
thing in Radio and Electronics. Send for your copy now. Select 
your needs from value-packed pages showing thousands of items 
available for IMMEDIATE SHIPMENT—hundreds of them now 
available for the first time—featuring new, latest 1947 prices. See, 
the new LOWER prices on finest-quality RADIO SETS, PHONO- 
RADIOS, RECORD CHANGERS, RECORD PLAYERS, PORT- 
ABLES, AMPLIFIERS, COMPLETE SOUND SYSTEMS, TEST- 
ERS. See complete latest listings of all the well-known, standard, 
dependable lines of radio parts and equipment—tubes, condensers, 
transformers, relays, resistors, switches, speakers—all available for 
IMMEDIATE SHIPMENT from huge stocks in CHICAGO and 
ATLANTA. Whatever your needs in Radio and Electronic Parts, 
Supplies and Equipment—before you buy—SEE THIS GREAT NEW 
CONCORD CATALOG. Mail coupon for your FREE copy now. 


Concord Radio Corporation, Dept. RC-77 
901 W. Jackson Bivd., Chicago 7, Ill. 


Yes, rush FREE COPY of the comprehensive 
new Concord Radio Catalog. 


RADIO CORPORATION 
CHICAGO 7 =* ATLANTA 3 


901 W. JACKSON BLVD. 265 PEACHTREE ST 


LAFAYETTE RADIO 
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TUBE CHECKER 
@ / would like to have a diagram of a 
tube checker that can be used for mak- 
ing mutual conductance as well as emis- 
sion tests.—E.W.Z., Harrisburg, Penna. 


A. The tester diagrammed provides a 
means of making mutual conductance 
and emission tests and will also check a 
tube for interelectrode shorts. It may be 
calibrated by testing tubes of known 
quality and recording the meter read- 
ing and control settings. 

Emission tests are made by connect- 
ing the cathode and one side of the 
heater or filament to the lower bus and 
all other elements to the upper bus. 
The remaining heater connection is 
made to the center bus. The total cur- 
rent is taken as an indication of tube 
quality. 

When making mutual conductance 


TO OTHER = AS —, 
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Question Box queries will be answered by mail and those 
of general interest will be printed in the magazine. A fee 
of 50c will be charged for simple questions requiring no 
schematics. Write for estimate on questions that may 


require diagrams or considerable research. 








tests, the cathode and one side of the 
filament and control and suppressor 
grids are connected to the lower bus, 
the other heater to the center bus 
and plate and screen leads to the upper 
bus. 


SERVO AMPLIFIER 

@ / have purchased a surplus servo 
amplifier using a pair of 7C5’s, a 7F7, 
and a 7Y4. The power transformer is 
designed to work from a 110-volt 400 
cycle power source. Can this be used? 
I would like to have a diagram showing 
how these parts may be used in a single- 
ended phono amplifier. Is it possible to 
use the 7F7 as a mixer so that I can 
use a T-17 surplus microphone, at the 
same time that I am playing the phono- 
graph.—F.E., New Britain, Conn. 


A. The diagram is shown. The T-17 is 
a single-button carbon microphone fitted 
with a special type plug. A Mallory type 
JK-33-A 3-circuit 
mike jack should 
be used on the am- 
plifier panel. Volt- 
age for the mike is 
obtained by tap- 
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crophone to a grid. 

The 400-cycle 
power transformer 
cannot be used 
on 60-cycle a.c. and 
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should be replaced by a standard unit 
supplying 285 to 300 volts each side of 
center tap at 75 to 100 ma. Use either 
a speaker field or filter choke. 


ELECTRONIC TIMER 
I would like to have a circuit of an 
electronic timer with a timing range of 
from about 1/10 of a second to 2 seconds. 
The device is to operate from a 117-volt 
d.c. line-—J.I.C., New York, N. Y. 


A. An electronic timer is shown. The 
duration of the time cycle is determined 
by the setting of the 5-megohm time 
control and the capacity of its asso- 
ciated condenser. The values shown 
should give the required range. The 4-uf 


SW. 
7V.0C 


II7N7-GT 


47600v. 


RIS5MEG 


TIME TO TIMED 
CONT. 


OPERATION 
0.R.D.T. STARTING SW, 


condenser C1 should be a low-leakage 
paper or oil-filled type. The condenser 
and time control should be mounted on 
low-loss material so that the time con- 
stant will not be disturbed. The 2,500- 
ohm relay should be equipped with 
s.p.d.t. contacts, with either circuit- 
opening or circuit-closing action. 

If other time ranges are desired, an 
increase in the value of R1 or C1 will 
increase the length of the cycle. 

A 50L6 or 25L6 may be used if a fila- 
ment-dropping resistor is used. 


705 


SPAR FIELD 
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CUSTOMERS AND LAUGHS 


Customers are the queerest of ani- 
mals, yet without them we not only 
would starve but would miss out on a 
good many hearty laughs in life. Some 
of the incidents which have been most 
annoying to me, yet amusing, follow: 

A very irate customer appeared at 
the wicket one day asking for the man- 
ager of the department. Upon my ap- 
pearance he let forth with a strange 
language which made even my hardened 
ears burn. From what I could piece 
together of the conversation I gathered 
that the d - - - tubes that he bought from 
us were no d--- good. They would work 
not too badly on 1% volts (for which 
they were intended) and on 4 volts they 
played a little louder, but when 6 volts 
was applied they didn’t play at all, and 
he wanted a refund. 

Another customer placed an order for 
a new grid leak for his radio. He knew 
that the old one in his set was defective 
as there was no sign of moisture under 
it! 

A new car radio was brought back 
under warranty service for repairs. 
Upon inspection the top of the vibrator 
can was found to be cut off. When the 
customer was questioned he admitted 
performing the operation with a can 
opener “‘to find out what was rattling 
inside.” 

Then there is the customer who com- 
plains, ““My radio hasn’t played a day 
since it was repaired” (especially if 
you are trying to collect an overdue ac- 
count). Upon investigation you find all 
the trimmers of the i.f. transformers 
tightened down and half the parts miss- 
ing. 

Servicemen are turning gray over- 
night trying to convince the public that 
the trouble is not necessarily in the 
speaker because it won’t speak. 

The following telegrams add to the 
fun. “Rush two 6V67-GT tubes.” Upon | 
advice of “No such tube,” reply came, 
“Rush instead two 6K67-GT tubes.” The 


LET THIS “AUTOMATIC TEACHER” 


show you exactly how to repair over 


4800 RADIO MODELS 


without expensive test equipment! 


GHIRARDI SAVES YOU TIME 
—HELPS YOU MAKE MONEY 


Ghirardi’s 
D 


RADIO TROUBLESHOOTER’S 


HANDBOOK is the ideal manual to show you 


exactly how to repair radios at home in spare 
time—quickly and without a lot of previous ex- 
perience or costly test equipment. It contains 
MORE THAN 4 POUNDS OF FACTUAL, 
time-saving, money-making repair data for re- 
Pairing all models and makes of radios better, 
faster and more profitably than you may have 


thought possible! 


NOT A “STUDY” BOOK 


RADIO TROUBLESHOOTER’S HANDBOOK 
can easily pay for itself the first time you use it. 
You don’t have to study it. Simply look up the 
make, model, and trouble symptom of the Radio 
you want to repair and go to work. No lost time! 
Clear instructions tell exactly what the trouble is 
likely to be—EXACTLY how to fix it. Actually, 
this big 744-page manual-size HANDBOOK brings 
you factual, specific repair data for the common 
troubles that occur in practically every radio in use 
today—for over 4800 most popular models of Home 
and Auto radio receivers and Automatic record 
changers of 202 manufacturers! In addition, there 
are hundreds of pages of helpful repair charts, tube 
charts, data on tuning alignment, transformer 
troubles, tube and parts substitution, etc., etc.— 


all for only $5 
BACK GUARANTEE! 





second time advice went “No such 
tube,” and the reply came, “Rush in- | 
stead two 6K6-GT tubes.” These were | 
forwarded, to be received back the next | 
day with the following notation, “These 
do not fit set, please rush two 6JK7-GT 
tubes.” Just about then some customer 
has to wander in and demand a con- 
denser for a 1937 Victor radio. 

Put everything together and radio 
servicing is still a great trade despite 
the customers.—Raymond E. Wice 


| 


INEXPENSIVE CHASSIS 


To make a cheap, neat-looking 
chassis, take a cigar box and drill into 
it the necessary holes for mounting | 
sockets and other parts. Cover the box 
with masking tape and punch through 
the previously cut holes. Excess tape is 
pulled through the holes and fastened 
to the underside of the box. Black cloth 
bookbinders’ tape also makes a neat- 
looking job. 


ALLEN J. SCHWARTZ, 
Albany, N. Y. 
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1300 pages. 706 illus. 
723 review questions 


($5.50 foreign) on an UNRE- 
SERVED 5-DAY MONEY. 


744 manual-size pages 


Get 2 Complete RADIO-ELECTRONIC 
SERVICE EDUCATION 


AT HOME— WITHOUT AN INSTRUCTOR 


COMPLETE DATA ON TEST INSTRUMENTS 
—TROUBLESHOOTING — REPAIR 


A. A. Ghirardi’s big 1300-page 
MODERN RADIO SERVIC- 
ING is the finest, most com- 
plete instruction book on Ra- 
dio-Electronic service work for 
either the novice or the profes- 
sional Radio-Electronic service- 
man—bar none! Read from the 
beginning, it is a COMPLETE 
COURSE IN SERVICING by 
the most modern methods, Used 
for reference, it is an invalu- 
able means of brushing up on 
any servicing problem. ; 
Gives complete information 
on all essential service instru- 


5-DAY MONEY-BACK GUARANTEE 


Technical Division, MURRAY HILL BOOKS, INC., 
Dept. RC-77, 232 Madison Ave., New York 16, N. Y. 


i O Enclosed find $ 


my money back. 
O MODERN RADIO 
SERVICING 
$5 ($5.50 foreign) 


for books checked or [) send C.0.D. 
(in U.S.A. only) for this amount plus postage. If not fully satis- 
factory, I may return the books at the end of 5 days and receive 


O RADIO TROUBLE- 
SHOOTER’S HANDBOOK 
$5 ($5.50 foreign) 


O Special MONEY-SAVING COMBINATION 
Both big books for only $9.50 ($10.50 foreign) 
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ment types; how they work (with 
wiring diagrams), when and why 
to use them; how to build your 
own; preliminary trouble checks ; 
circuit and parts analysis; parts 
repair, replacement, substitution ; 
obscure radio troubles; aligning 
and neutralizing; interference re- 
duction — and hundreds of other 
subjects including How to Start 
and Operate a Successful Radio 
Electronic Service Business. 723 
self-testing review questions help 
you check your progress EVERY 
STEP OF THE WAY. Only $5 
complete ($5.50 foreign). 


You Can't Go Wrong on a j 
Ghirardi Radio Book! 
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books — Radio's most fa- 
mous Service Library — 
2030 pages — at a 


bargain combination price. 
See coupon. 
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WIRE-WOUND 
VITREOUS -ENAMELED 
TYPE 


Provide Utmost Dependability 
in a New Small Size 


Now you can get an Ohmite wire-wound 
vitreous-enameled resistor ...of proved 
reliability . . . in the 5-watt size. This 
new resistor has the same rugged 
construction . . . the same unfailing 
dependability . . . as larger Ohmite in- 
dustrial units. Yet it is small enough 
to fit practically any installation. Easily 
mounted by its 12-inch, tinned copper- 
wire leads. Tolerance + 10%. Available 
in a wide range of resistance values. 
Where you need a small resistor that 
you can install and forget—use this 
new Ohmite unit. 


OHMITE MANUFACTURING CO; 
4894 Flournoy Street Chicago, Illinois 


NEW Ohm’s Law Calculator 


A new and Im- 
proved handy 
pocket size (9” x 3”) cal- 
culator. All computing scales are on one side. 
Shows RMA resistor color code. Mail 25c In 
coln for your copy. 
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New Radio-Electronic Patents 


By |. QUEEN 


VOLTAGE REGULATION 
James A. Potter, Rutherford, N. J. 
(assigned to Bell Telephone Labs., Inc.) 
Patent No. 2,413,033 


A thermistor is a simple element whose re- 
sistance changes with a change in temperature. 
This makes it useful as a voltage or current 
regulator or control unit. In this power supply 
two thermistors are used to maintain an output 
voltage which is constant within very narrow 
limits. 

Thermistor A is connected across an auxiliary 
secondary winding to maintain its operating 
temperature near the optimum value. If the 
load increases more current flows through A and 
there is a tendency for the voltage of the system 
to drop. The increased current reduces the re- 
sistance and voltage drop across the thermistor. 


THERMISTOR A 





Therefore the output change is compensated for. 

Thermistor B is connected in a circuit which 
shunts the output. If the load increases as be- 
fore, the voltage across the shunt circuit tends 
to drop off and therefore the thermistor voltage 
will be lower. This corresponds to an increase in 
current through B and through the heater H 
of A. The indirect heating of A adds to its 
control effectiveness and practically eliminates 
any change in the output voltage. 

Although it is desirable that the shunt circuit 
current undergo a large change for small load 
changes, this effect in itself constitutes a change 
in the effective load of the power supply, which 
in itself would oppose 
good regulation. 

The problem is solved 
by including a variable 
resistor R and a nega- 
tive-coefficient resistor 
N (such as silicon car- 
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bide) in the shunt cir- 
cuit. When the varia- 
ble resistor is correct- 
+ ly adjusted, the sum of 
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voltages across the com- 

ee ponents will be practi- 

HERMISTOR B cally constant over the 

operating current 
range. 


IMPROVED SUPERREGENERATOR 
Joseph A. Worcester, Jr. 
(assigned to General Electric Co.) 
Patent No. 2,410,768 


The superregenerative circuit is deservedly 
popular for reception of u.h.f. signals. It com- 
bines broad tuning (for wide-band modulation), 
extremely high sensitivity and simple design. 
Positive feedback is used to provide enormous 
amplification but sustained oscillations are pre- 
vented by periodically damping or interrupting 
the circuit. In its simplest form, the super- 
regenerator includes its own means of quenching 
or interruption. Feeble oscillations are rapidly 
built up until the grid becomes sufficiently posi- 
tive to attract an appreciable quantity of elec- 
trons. This charge is trapped because of a very 
large grid resistor. The negative bias then cuts 
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QUENCHING FREQ. FILTER 


off plate current until the charge can leak off. 

Because of the inoperative periods required 
for a charge to leak off, the modulation fre- 
quency which can be received without distortion 
is much lower than the interruption rate. In 
the self-quenching circuit the latter ordinarily 
may be made as high as 50 ke by proper design 
of grid constants R and C. Therefore the circuit 
will distort FM or video signals, which have very 
wide modulation bands. This new circuit permits 
increasing the upper quenching limit to ap- 
proximately 1 mc, thus making it suitable for 
television and other wide-band signals. 

Few additional components are necessary. The 
oscillator grid leak is 
composed of two resist- 
ors, R and S.. Resistor 
S is about 1 megohm 
and is much larger 
than resistor R. The 
grid cathode of tube T 
is connected across S. 
Ordinarily the tube is 
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nonoperative because of 
the cathode bias pro- 
duced at S, but when 
oscillator grid current 
flows through this re 
sistor the tube conducts. 
This short-circuits § 
and permits a rapid 
discharge of the elec- 
tron accumulation on 





f the oscillator grid. 
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SUB-HARMONIC GENERATOR 
Stuart W. Seeley 
(Assigned to Radio Corp. of America) 
Patent No. 2,403,559 


It is often inconvenient to generate a desired 
frequency directly, so either multiplication or 
division must be resorted to. Frequency multi- 
plication is a natural process since any distorted 
wave contains harmonics and it is only neces- 
sary to pick out the required one. Special cir- 
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cuits may be designed to generate sub-harmonics. 
In this circuit sub-harmonics are generated by 
suppressing portions of the fundamental wave. 
For example, the third sub-harmonic is obtained 
by suppressing two cycles and permitting only 
(Continued on page 73) 
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=) TUBE and 
a SET TESTER 


A COMPLETE TUBE TESTER 


fests oH tubes including the new post-war miniature loctals such as 
the 12AT6, 12AU6, 35W4, 50B5, 117Z3, etc. @ Tests by the well- 
established emission method for tube quality, directly read on the 
ole of the meter ® Tests shorts and leakages up to 3 Megohms in all 
tubes @ Tests leakages and shorts of any one element against all ele- 
nents in all tubes @ Tests both plates in rectifiers @ Tests individual 
sections such as diodes, triodes, pentodes, etc., in multi-purpose tubes. 

Model 60-T operates on 90-120 Volts 60 Cycles A.C. Housed 

in sloping leatherette covered cabinet. Comes complete with 

test leads, tube charts and detailed operating instructions. 
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pg me : ae ER 
spire ie 50/750/1, 500 Volts 
t 

5*18/30/150/300/1, 500/3,000 Volts 
.C. Current Ranges 
1.5/15/150 Ma. 0 to 1.5 Amps. 
ow Resistance Ranger 

O te to 2,000 Ohms 

(Ist division is 1/10th of an ohm.) 

@ 2 Medi Resist R FY 
0 to 20,000/200,000 Ohms soni 


@ High Resistance Range: 0 to 20 Megohms 
@ 3 Decibel Ranges 
—10 to +38 +10 to +38 +30 to +58 0.8. 


EXTRA: WE CAN NOW SUPPLY THE MODEL 60 HOUSED IN A BEAUTIFUL HAND-RUBBED OAK CABINET. COMPLETE WITH PORT- 


ABLE ABLE COVER MAKING IT SUITABLE FOR EITHER BENCH OR 


THE NEW MODEL B-45 


SIGNAL GENERATOR 


Complete, ready to operate 


Self-modulated — provides a highly stable signal. 

RF frequencies from 150 Kc. to 12.5 Mc. on Funda- 

mentals and from 11 Mc. to 50 Mc. on Harmonics. 
Modulation is accomplished by grid-blocking action — equally effective for 
ilignment of amplitude and frequency modulation as well as for television 
receivers. Self-contained batteries. All calibrations are etched on the front 
panel, permitting DIRECT READING. 
Model B-45 uses a beautifully processed dualtone front panel. Comes housed 
in a heavy-gauge crystalline steel cabinet complete with shielded test lead, 
self-contained batteries and instructions. 


OUTSIDE USE. ONLY $2.75 ADDITIONAL. SPECIFY MODEL 60-C, 


THE NEW MODEL 670 


SUPER METER *28” 


A Combination VOLT-OHM-MILLIAMMETER 
plus CAPACITY REACTANCE, INDUCTANCE 
and DFCIBEL MEASUREMENTS 


D.C. VOLTS: 0 to 7.5/15/75/150/750/1500/7500. 
A.C. VOLTS: 0 to 15/30/150/300/ 1500/3000 Volts. 
OUTPUT VOLTS: 0 to 15/30/150/300/1500/3000, 
D.C,CURRENT: 0 to 1.5/15/150 Ma.; 0to 1.5 Amps, 
RESISTANCE: 0 to 500/100,000 ohms 0 to 10 Megohms. 
CAPACITY: .001 to .2 Mfd., .1 to 4 Mfd. (Quality test for electrolytics). 
REACTANCE: 700 to 27,000 Ohms; 13,000 Ohms to 3 Megohms, 
INDUCTANCE: 1.75 to 70 Henries; 35 to 8,000 Henries. 
DECIBELS: —10 to +18, +10 to +38, +30 to +58, 
The Model 670 comes housed in a rugged, crackle-finished steel cabinet com- 
plete with test leads and operating instructions, Size 5/2” x 7,” x 3”, 
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THE NEW MODEL CA-11 


SIGNAL TRACER ‘18”° 


Simple to operate . . ry intensity 


readings are indicated PR ays on the meter! 


* SIMPLE TO OPERATE — only 1 connecting 
cable — NO TUNING CONTROLS. 


*% HIGHLY SENSITIVE—uses an improved 
Vacuum Tube Voltmeter circuit. 


% Tube and resistor-capacity network are built into 
the Detector Pro! 


* COMPLERBEY PORTABLE—weighs 5 lbs. and measures 5” x 6” x 7”, 


* Comparative Signal Intensity readings are indicated directly on the meter as 
the Detector Probe is moved to follow the Signal from Antenna to Speaker. 


% Provision is made for insertion of phones. 


The Model CA-11 comes housed in a beautiful hand-rubbed wooden cabinet. 
Complete with Probe, test leads and instructions, 
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THE NEW MODEL 450 


TUBE TESTER *39°° 


Speedy operation — assured by newly designed 
rotary selector switch which replaces the usual 
snap, toggle, or lever action switches. 


SPECIFICATIONS 


© Tests all tubes up to 117 volts. © Tests shorts 

and leakages up to 3 Megohms in all tubes. © Tests 
both plates in rectifiers. © New type line volcage adjuster. © Tests individual 
sections such as diodes, ,wneees, pentodes, etc., in multi-purpose tubes. © 
Noise Test-detects microphonic tubes or noise due to faulty elements and loose 
internal connections, Ta a 44” square rugged meter, @ Works on 90 to 
125 volts 60 cycles A c. 


EXTRA SERVICE—May be used as an extremely sensitive condenser Leakage 
Checker. A relaxation type oscillator incorporated in this model will detect 
leakages even when the frequency is one per minute, 


OUR POLICY 


We do not advertise any unit which is not available for immediate not solicit orders for any unit that does not meet our requirements 
Shipment from stock. @ Less flowery adjectives, more detailed for accuracy and honest value, Any item purchased from us is sold: 
Specifications, @ All units are sold subject to one year guarantee with the understanding that it may be returned jor full refund 
except when components are damaged through misuse, @ We do after a 10 day trial, 


20% DEPOSIT REQUI 


RED ON ALL C.0.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. 


DEPT. RC-7, 98 PARK PLACE, NEW YORK 7, N. Y. 
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RADIO- ELECTRONIC DEVICES 








TRANSMITTER CONTROL 
Ward Leonard Electric Co. 
Chicago, Ill. 

Offered in kit form or completely as- 
sembled and wired, this new transmitter 
control panel is completely interwired 
and mounts directly on a standard relay 





rack. It gives full automatic protection 
against damage to tubes, transformers, 
and other gear from overloads and 
power failures and provides finger-tip 
control of filament and plate supply. 
ON filament push button starts trans- 
mitter; ON plate button puts station on 
the air; Orr plate button interrupts 
transmission; and OFF filament button 
shuts down station. 


The Ward panel includes 1 filament 
relay; double-pole, 15-ampere contacts; 
1 plate relay, double-pole, 15-ampere 
contacts; 1 time-delay relay; one over- 
load relay (250 or 500 ma) ; 2 push but- 
tons each for filament and plate supply. 
Panel size is 31% by 19 inches, with 1%- 
inch maximum depth behind panel, fur- 
nished in gray or black crackle finish. 
For 115 volts, 60-cyele a.c.—Rap1I0- 
CRAFT 


SIGNAL GENERATOR 
Electronic Mfg. Co. 
Harrisburg, Penna. 

The Model 200 spot frequency genera- 
tor features 12 preset frequencies 
chosen to cover adequately the most 
commonly used receiver test channels. 
Six switches are provided, with only a 
flip of a switch necessary to select or 
change to any desired frequency. Spot 
frequencies are: 175, 262, 370, 455, 456, 
600, 1000 and 1400 ke and 2, 5, 7.5, and 
20 mc. A single output jack makes it 
unnecessary to switch test leads. 














Stability is maintained by an electron- 

coupled circuit and low leakage is as- 
sured through use of double shielding. 
The generator attenuates to less than 
1 microvolt. It is a.c. operated. The 
panel is of acid-etched aluminum with a 
steel case.—RADIO-CRAFT 
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LOW-VOLTAGE D.C. SUPPLY 
Electro Products Laboratories, Inc. 
Chicago, Ill. 

The Electro Model A power supply is 
designed for use by servicemen on auto- 
mobile, aircraft, and marine radio equip- 
ment operating from 6- or 12-volt d.c. 
supplies. It consists of two 6-volt, 7.5- 
ampere filtered d.c. power sources which 
can be placed in series to deliver 12 volts 
at 7.5 amperes or in parallel for 6-volt, 
15-ampere operation. 

The unit operates from 105-, 115-, or 
125-volt, 60-cycle power sources and 
weighs 31 pounds.—RADIO-CRAFT 
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CRYSTAL RECTIFIERS 
Western Electric Co., Inc. 
New York, N. Y. 

Silicon crystal rectifiers used in radio 
links, telephone apparatus, portable test 
equipment, and other electronic circuits 
where space, power consumption, per- 
' j 


' 
: 


 — 
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formance, and economy are paramount, 
are announced by the Western Electric 
Company. These include the 1N21B, 
1N23A, 1N23B, 1N25, 1N26, 1N28, and 
1N31. They are applicable as frequency 
converters, low-level detectors, and in- 
strument rectifiers. In the unshielded 
type, a ceramic insulator separates the 
point and crystal wafer; in the shield- 
ed type, a metal shield encloses the 
structure. These types employ point con- 
tact with the rectifying element.—Ra- 


DIO-CRAFT 
R.F. PROBE 
Radio Frequency Laboratories, Inc. 
Boonton, N. J 


This new r.f. probe is designed for 
functional testing of high frequency cir- 
cuits. When the probe is subjected to an 
r.f. field, a proportionate r.f. current is 
induced, rectified and indicated on a 


-RADIO-CRAFT 


Weston 506 meter. Useful for detection 
of standing waves, shielding power 
leaks, r.f. choke efficiency, and circuit 
tracing for r.f. in all radio frequency 
equipment and associated components, 
without affecting operation of the cir. 
cuit. AM, FM and television transmit. 
ters up to 1500 megacycles, electronic 
heating and soldering equipment, an- 
tennas and transmission lines, and 
other r.f. units can be checked through. 
out. It is valuable in seeking out causes 
of lowered operating efficiency, damage 
or interference to neighboring equip- 
ment and components, spurious radia- 
tion and escape of r.f. into power lines, 

Probe element is % inch in diameter, 
5 inches long—Rap10-CRAFT 


MAGNETIC CUTTING HEAD 
Fairchild Camera and Instrument Corp. 
New York, N. Y. 

A new magnetic recording head com- 
plete with equalizer and_ standard 
mounting plate and suitable for any 
current model sound recorder is Fair- 
child’s Unit 541A. It is designed to meet 
the standards of FM and AM broad- 
cast and professional recording. 

The unit has a guaranteed frequency 
response of +2 db over a range of 30 
to 8,000 cycles with less than 1 percent 
distortion at 400 cycles. Its construction 
provides for adjusting and maintaining 
the alignment of the armature without 
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disassembling the cutting head. The 
cutting head has a 500-ohnfimpedance 
and requires a 0.6-watt + 20-db power 
level. A stylus % inch long and 0.062 
inch in diameter is used.—RADI0-CRAFT 


ALUMINUM VOICE COILS 
General Electric Co. 
Schenectady, N. Y. 

The new GE_ loud-speakers have 
aluminum instead of paper bases for 
voice coils. It is claimed that this type 
of form can handle greater power, has 
longer life, is unaffected by temperature 
or humidity, and will not warp or craek. 
The aluminum-based voice coil also cat 
be produced with better control 
gaps.—RADIO-CRAFT 
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MANY midget t.r.f. and superhetero- 
dyne radios make excellent tuners 
for record players and phono amplifiers. 
By using a large well-baffled speaker 
and possibly a tone-compensated ampli- 
fier, high-grade console radio perform- 
ance may be enjoyed. 

When converting the radio to a tuner, 
all power supply and amplifier com- 
ponents are removed. In most cases, the 
filament and high-voltage circuits of 
the r.f. section consume comparatively 
little current and all voltages may be 
taken from the amplifier power supply 
with little danger of overloading. If 
the radio is an a.c.-d.c. model, the fila- 
ments are connected in series. In this 
case, they should be connected in parallel 
and the leads brought to the filament 
prongs of the output tube socket, into 
which the power-supply plug from the 
amplifier is to be plugged. The cathode 
terminal of this socket is grounded to 
the chassis and is the tie-in point for 
the B-minus and common ground be- 
tween the two units. The B-plus line in 
the tuner is connected to the plate 
terminal as the high-voltage input 
terminal, 

A 0.05-nf, 600-volt blocking condenser 
is connected between the output of the 
detector (or the plate of the first audio 
stage if a diode-triode is used) and the 
grid terminal of the output socket. This 


IMPROVING THE MIDGET RADIO 


terminal is connected to the input ter- 
minals of the amplifier. (It is advisable 
to shield the input lead since it may pick 
up hum from filament leads and other 
sources.) 

The midget receiver itself may be 
improved by installing it in a baffle 
cabinet to extend its audio frequency 
range, 

The bass response of many speakers 
can be improved through proper baffling. 
Where a suitable speaker enclosure or 
console cabinet is unavailable, efficient 
baffles can be built 
into bookcases, 


assembly. The inside ports are 3 by 
10 inches. Dimensions of the vent vary 
directly as the speaker size. Values 
given are for a 12-inch speaker. 

This baffle, of course, will not help 
an overloaded speaker, a frequent source 
of distortion in midgets. If volume is 
kept down, however, it will produce a 
startling improvement in the quality 
of any midget. In such a case the midg- 
et is mounted right inside the baffle 
(after removing the cabinet). Speaker 
and vent holes are scaled down te 


—_—_—_—— 3-9172° —ll 





cabinets, radiator 























enclosures, and 14 172" 
other household 7 

furnishings. A . b- gf 

drawing of a suit- 10x maak i ; 
able baffle is shown \ 3172" 
in the figure. (The % 

front and back SS ~— v2 
panels are not SS -~ 

shown in the draw- “So oe | . 
ing, dotted lines a. — W2" 





show vent and 
speaker openings.) 
For improved ap- 
pearance the unit 
is designed to be 
enclosed within some sort of case or 
cabinet. The case shown is assembled 
from celotex panels either % or % inch 
thick. Screws and glue are used on the 


A simple baffle of this type improves midget quality startlingly. 





ne on 
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proper size and, where desirable, all 
dimensions can be decreased, with some 
sacrifice of low-note response.—John 
Kwietinskas 





Amazing 


binding. Send coupon today. 
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Bargain Offer 


Speed up and simplify all radio repairs with the inexpensive SUPREME 
Manuals. Service radios faster, better, easier, save money and time, use 
these most-often-needed diagram manuals to get ahead and earn more 
ber hour. At unbelievable low cost (only $2 for most volumes) you are 
assured of having in your shop and on the job, needed diagrams and 
other essential repair data on 4 out of 5 sets you will ever service. Every 
Popular radio of every make, from old-timers to new 1947 sets, is included. 
Clearly printed circuits, parts lists, alignment data, and helpful service 
hints are the facts you need to improve your servicing ability. Save hours 
each day, every day, let these seven volumes furnish diagrams for 80% 
of all sets. See pictures of these attractive manuals above. Each volume 
has between 192 and 240 pages, large size 84% x11 inches. Manual style 


SUPREME PUBLICATIONS 


"| Yew 1947 R 


DIAGRAM MANUAL 








1947 


: NO RISK TRIAL ORDER COUPON 

H SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL. 

g Ship the following manuals: (Money back guaranteed) 

. 01947 (91946 0192 01941 Oise O a [° 1926-1938 
at Price each volume only $2.00, postpaid $2.50 
 ] 

‘ (0 I am enclosing $.......... send postpaid. 

7 

. ) Send C.O.D. I am enclosing $.......... deposit. 

is 

: POD dnb5 00080000009 408nnesdnennsesechaceswessanescnsessteseseses 
' 

© BORE | occ sccccccccccesccccccccsescccccossccccceccecvoceessocenes 
' 


(Send coupon or write order in @ letter) 





HIGHBRIDGE’S BEST BUY 
NEW DYNAMIC 


TELEVISION. KIT 


COMPLETE 
With Tubes—Parts— 


4 5950 
Leatherette Cabinet 


Exclusive Mail Distributors 

Check These Outstanding Features: 

* Three stages of video I.F. amplification 
bandwidth. 

Receiver may be aligned easily without 
signal generator. 

Complete resistance and voltage analysis chart for 
easy trouble shooting supplied with each kit. 

If transformers are slug tuned for high gain and 
maximum efficiency. 

Safety interlock switch supplied with each unit. 
aaa of operation—only 5 controls on front 
pane! 

* Schematic diagrams are broken down into simple 
circults for ease in wiring. 

Picture is very stable—does not jump or tear out 
even under unusual receiving conditions. 

4 Channels—provisions for six. 

Seventeen tubes including large picture tube. 
Picture tube is seven inches in diameter and gives 
a picture 26 square inches in size 

All parts are unconditionally guaranteed to be 
electrically and mechanically perfect. 

Set comes complete 

with all necessary 

uiformation sheets, 

parts, drilled and 

punched chassis, 

beautifully finished 

front panel and 

modernistic cabinet. 

Hardware and other 

necessary items 

are also included. 

on ELSP 

TO BUY 

Above kit complete 

with solid mahog- 

; any, walnut or birch 

cabinet, as illus- 

trated. 


3.5 MC 


use of 





50 to 99 
6 to 49 
1 to 5 


Quotations on larger quantities 
furnished upon request 
USEFUL FOR: * AC-DC Portables 
Power Supplies * Console Radios 
Types of Rect. Tubes 


> 9524—Transformer ee 115 on a cycles. Sec. 
#1—450 V @ 30 MA C.T., #2-6.4 V. @ 

250MA, Rectangular meta al a “ted mtg. solder 
eyes apron size 31/16 x 25/16 x3% with standoff 


No. 126-97. Special 


LR. #7313 Filament Trans. 115 V—50-60 cycle. 
Sec. #1—27.KV @ 4.3 amps No. C.T.:—See. #2— 
5.1 V. @ 3 amp C.T.:—Sec. 43-64 V. @ 3 

No. C.T.:—Sec. #4 5.1 V. @ 3 amp C.T.:—Sec 

—2.6 V. @ 3.5 amps No. C.T.:—Rectangular metal 
case, solder post terminals: Mtd on porcelain stand- 
offs: stud mtg. size 5% x 4% x 5% with standoffs 6% 


T2E-88. Special 
NEW No. 63!1P1/SNA Glass Strobotron tubes. 
cach 


* Intercom 
* Replaces 29 











100 By-Pass Condensers, 10 Varieties. Special. . 





High = age transformer with Glass Standoffs. Pri 
116 V. —400 cycle—Sec. 13,500 V. a aed 
approx. ro 6% x 4144 x3% with standoff 7%4”—13 
Mills D.C 


T3F-7. Special 


5PBI 





All Prices FOB New York City, 


HIGHBRIDGE RADIO - TELEVISION 
& APPLIANCE CO. 


343 CANAL NEW YORK 13, NEW YORK 
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WORLD-WIDE STATION LIST 


Edited by ELMER R. FULLER 


O far this summer conditions have 
not been very good, and very little 
real dx has been heard. Dx on the 
ham bands has been very good a 

few times, and several overseas coun- 
tries have come in. Hams have been 
heard from Guatemala, Mexico, Puerto 
Rico, Canada, Swan Island, Guantana- 
mo Bay, Barbados, Antigua, Haiti, Cos- 
ta Rica, Newfoundland, Alaska, Pana- 
ma, Bermuda, Jamaica, Canal Zone, 
Nicaragua, Montserrat (small island in 
the B. W.1.), British Honduras, Labra- 
dor, Honduras, Greenland, Martinique, 
Grenada, Dominican Republic, Bahama 
Islands, Saint Lucia, Virgin Islands, 
Trinidad, Brazil, Argentina, Ecuador 
Uruguay, Colombia, Peru, Curacao, 
British Guiana, Chili, Venezuela, Para- 
guay, Dutch Guiana, Isle of Man, Wales, 
England, Scotland, Germany, Northern 
Ireland, Italy, France, Belgium, Luxem- 
bourg, Switzerland, Denmark, Norway, 
Irish Free State, Malta, Netherlands, 
Greece, Spain, Gilbraltar, Portugal, Fin- 
land, Azores, Rumania, Sweden, Iceland, 
Sardinia Czechoslovakia, Austria, U. S. 
S. R., Algeria, Belgian Congo, Union of 
South Africa, Tangiers, Egypt, North- 
ern Rhodesia, French Morocco, French 
West Africa, Liberia, Southern Rhode- 
sia, Tanganyika, Mozambique, Gold 
Coast, Basutoland, Libya, Kenya, Ha- 
waii, Guam, Australia, New Zealand, 
Canton Islands, Papua, Tasmania, Mar- 
shall Islands, Philippine Islands, Neth- 
erland Indies, Wake Island, Palmyra 


Island, New Hebrides, Fiji Islands, Iw: 
Jima, China, Okinawa, Japan, India, 
Burma, Hedjaz, Iran, Aden, Iraq, Cey- 
lon. This is certainly a good list of 
catches for 10- and 20-meter ham bands, 
and were all received on the East Coast. 
Many of these are easy to get, but sev- 
eral are considered very good dx, and 
some of them only have one, or very few 
hams located there. Send in a report on 
any of these hard-to-get ones you hear. 
We have more details on them, but 
space does not permit us to publish the 
full dope, so drop me a line on the ones 
you are interested in. 

A station in the Soviet zone of Berlin 
is being operated on 6.070 megacycles, 
and is being heard often on the East 
coast. As yet we have not received a re- 
port of any call letters being used. 
Schedule is also unknown to us. OTC 
in Leopoldville, Belgian Congo, is being 
heard on 17.770 megacycles from 0500 
to 0830 hours, and on 9.745 megacycles 
from 1030 to 2300 hours, EST. Pro- 
grams in English are heard from 1030 
to 1200 hours, 1530 to 1645 hours, and 
2100 to 2300 hours. The last is beamed 
toward the United States, while the oth- 
er two are directed to the Great Britain 
area. 

In another month or so, the dx season 
will begin, and some better reports are 
expected. So make the best of it, and 
some very good dx can be picked up 
even in the warm summer months. 

All schedules are Eastern Standard Time. 





Location Station Frea. Schedule 


Location Station Freq. Schedule 





UNITED STATES 
Washington, D. C. 
2.500 U.S. Bureau of Stand 
ards. 
5.000 1900 to 0700 (440-cycle 
note 
5.006 0700 to 1900 (440 and 
4,000-cycle note) 
10.000 
15.000 
26.000 Continuously 
25.000 


38.000 J 
3%. 000 





All WWY frequencies broadcast time and musical piteh 
All broadcast a 400- cycle note, and an additional 4,000 
cycle note is sent on 5, 10, 15, 20 and 25 me. Time 
is announced in code at 5-minute intervals, and voice 
announcements are made every half hour. 


U. s. os R. 
11.720 
= 9.560 06100 to 0930; 110 & 
1400; 1545 to 1650; 
1700 to 1830 


Moscow schedule unknown 


5.810 





RADIO TERM ILLUSTRATED 


_ Suggested by: Michad 
Kosinski, Brooklys 
N. Y. 


"A good multiplier" 
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Station 


Moscow 


URUGUAY 
Montevideo 


Freq. 


Schedule 





Montevideo CXAI9 
Montevideo CXAIO 


VATICAN CITY 
HVJ 
HY) 
Hv) 
HVd 
HVI 


VENEZUELA 
Barquismeto 


Barquismeto 


Barquismeto 


Ciudad Bolivar 
YV6 


Caracas 
Caracas 
Caracas 


Caracas 
Caracas 
Caracas 
Coro 
Maracaibo 
Maracaibo 
Maracaibo 
Maracaibo 
Maracay 


Merida Yv2 
Puerto Caballo . 


Sao Christobal 
Trujillo 
Valencia Yv4 
— 
WE0sLav ! a 
grade 
a 
Belgrade 


YV2R 
wise 


RP 


irae 


ViRZ 


6.030 
9.680 


7.300 


9.480 


3.420 
3.480 
4.830 
3.310 
3.460 
4.780 
4.840 


6.150 
49.420 


9.360 


schedule 
ie my) to 
- 45 
1300 to 1800; 
2100 

0000 to 0100; 0530 to 
0815; _ to 1130; 1500 
to 170 

1100 to 1220; 

235 


5 pg 
1745; 2515 to 


1815 to 


2200 to 


00 to 0730 
2200 to 0200; 0339 toa 
0930; 1000 to 1200 
1930 to 0300; 0600 to 
0800; 0830 to 1300 
0900 to 1000; 2000 t) 
2130; 2200 to 0100 
2200 to 0600; 0759 to 
0845; 1100 to 1600 
0720 to 1900; 2200 to 
0600 
0800 to 1100 
0000 to 0500; 0530 to 
0800; — to 1100; 2200 
to 2506 

2200 ~4 0800; 
1100 
0530 to 0830; 0915 to 
0930; 1030 to 1330; 2200 
to 2400 


1009 to 


1530 
0600 
1830 


to 2109 
to 2200 
to 2115 


0900 to 093 
1100; 1300 t 
1200 to 1330 

0015 to 0025; 08230 to 
0900; 1100 to 1145 

O83 0 to 0930; 1109 to 


0; 1000 to 
0 1330 


0715 to 9845 


2230 
1400; 1530 to 


9 


1800 
1700 


1100 ¢ 

1700 

1730 to 2 
1630 to : 
1630 to : 
1150 to 1800 


0000 to 0230; 
0815; 1llo 


0630 to 
to 1125 


U.H.F. TUBE SET 


FVER since starting radio building, I 
"have been greatly interested in t.r.f. 
ureuits, because their tonal quality is 
far superior to that of any superhet. 
The circuit’s simplicity makes it easy 
for even a beginner to assemble, and 
the small number of parts required 
keeps the cost well down. 

My ambition has always been to build 
a small and compact a t.r.f. receiver 
% possible and still keep the circuit’s 
qualities. The result is shown here. 

The cireuit in itself is straightfor- 
ward, and as the parts are not too 
crowded, it is really no trick to assemble 
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it. By using a 70L7 in the output stage, 
a full 2 watts is had on a 3-inch speaker 
—more than enough volume to fill a 
large room. 

The u.h.f. 956 acorn is used as r.f. 
amplifier and the 9002 as triode detec- 
tor. By using variable iron-core trans- 
formers, the gain per stage is increased, 


The 8 x 4x 4-inch cabinet is painted 
white; the knobs, the handle, and the 
speaker cloth are red. 

Performance of this set is so good 
that I practically have to chain it in 
place for fear visitors will take it away 
with them. 

—Gerard Boult 


440? TOL7 _3’pmspxe 
3 
605 


Kin TOF FILS 
LINE C CORD RES. 
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W. are a well staffed ORGANIZATION 
equipped to purchase everywhere, any time, 
all types of radio equipment, and deliver them 
INTERNATIONALLY and with full technical 
assistance, consultation and service. Our cus- 


tomers are our “partners” in this growing en- 


terprise which owes its success to RESULTS. 


haneellor 

RADIO 
RADIOS ° TELEVISION COMPONENTS 
INTERCOMMUNICATORS a RECORDERS 
PUBLIC ADDRESS a TUBES e HARDWARE 
RECORD CHANGERS e TECHNICAL BOOKS 
TEST INSTRUMENTS @ PARTS AND ACCESSORIES 


RADIONIC 


EQUIPMENT COMPANY 


TRIBUNE THEATRE ENTRANCE 
170 NASSAU ST.,-N.Y.7, N.Y 
CABLE “CHANSLOR 
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Everybody refers to the 


RADIONIC 


-.- BECAUSE IT’S ONE, COMPLETE, 
COMPREHENSIVE, RELIABLE VOLUME 


Send TODAY for this FREE RADIONIC CAT- 
ALOG. Save yourself purchasing time and 
DOLLARS IN THE BARGAIN. All merchandise 
is guaranteed, backed by our international! 


reputation for fair dealing. 


MAIL TODAY 


6 
\ 
6 
a 


RADIONIC EQUIPMENT Co. 
Dept. 107, 170 Nassau St., N.Y. 7, N.Y. 
Gentlemen: 


Please send your Free Catalog No. 47, 
listing products of leading manufacturers 
of Padio electronic parts and equipment; 
also, all literature as published. 


Name 


Street .P.O. Box 


Zone State 6 


Cr GF CP Ce CP Oe 
53 


Town 




















NEW BUYS! 
GREAT BUYS! 


kits 

for 

hams and 
experimenters 


IMMEDIATE DELIVERY 





hates tte it. d for 
CDC operation and has excellent response character- 
fetics, Employs a 3525 rectifier, a 12SL7 dual triode 
as an amplifier phase inverter, and two 3614 Beam 
Power output tubes in push-pull. Inverse feed-back pro- 
vides excellent frequency response. Supplied with a uni- 
versal output transformer to permit matching of any 
Permanent Magnet speaker voice coil impedance. Power 
@utput of the amplifier is 3 watts. Variable tone control. 
This complete kit of parts 


4 Tube Phono Amplifier K Desig’ 













includes tubes and a 
pene chassis for 
mounting ease. 

K10457....... $10.45 


complete kit 
K19271— 
8” PM Speaker..... $4.00 





Lafayette All Wave 2 
Tube AC-DC_ Receiver 
Kit. Operates on 110 volts 
AC or DC. ploys a 
128J7 as regenerative de 


tector and 11L7GT combination power amplifier-rectifier. 
Supplied with 4 coils which cover 10 to 200 meters and 
take in police, aireraft, amateur, foreign and standard 


bands. Coils overlap in tuning range. Built-in electrical 
band spread tuning; output transformer matches receiver 
output to any PM speaker voice coil. Complete with 
headphone jack, punched chassis, panel, plug-in coils, 
tubes, and complete instructions, $17. $5 

GED ccvcccsccecccscucscecs complete kit 
K10043—set of broadcast coils to cover 100-570 
meters 


sehuete Battery Operated All Wave Receiver Kit. 
Similar to model K10448 above. Employs a 1C5 tube as 
a detector and a 3Q5 tube as & power amplifier, Battery 
requirements are a 1% volt ‘A’ battery, two 45 volt 
“B’’ batteries and a 4% volt ‘‘C’’ battery. Complete kit 
of parts includes a punched chassis, panel, plug-in coils, 


tubes, and complete instructions. 

Serer errors $16.95 complete kit 
0 SS Reno eee $3.85 
CCTNED—O" PR SPORE onc cccccccccccccosceccced $2.50 


Order Now—Prepaid or C.0.D. 

FRANK LESTER, famous W2AMJ, is back agaie 

in meee of ham radio at Lafayette. He'll be 

lad lend a — nd on any ham problem by 

mail or in pers 
Write today for our big, new 144-page catalog—packed 
from cover to cover with everything you need in radio 
and electronics. Also ask for flyer C-39 with its re 
news on ham innovations and bargains. Both are 


Lifiyette Radi 


(RADIO WIRE TELEVISION, INC.) 


pee Sixth Avenue 110 Federai St. 24 Central Ave. 
New York 13, N. ¥. Boston 10, Mass. Newark 2, N. J. 


54 


ANTENNA MOUNTING 
While looking for an insulator for a 
4-section automobile antenna, I found 
that the base of the antenna was too 
large to pass through the insulators 
that I had in stock. 








A—bakelite tube base; B—solder in prong 
holes; C—rubber grommet; D—center screw. 


I took the base of a 4-prong tube, cut 
the prongs as close to the base as pos- 
sible, and sealed the holes with solder 
for a smooth finish. I then drilled a 
%-inch hole through the base. The rub- 
ber grommets from available insulators 
fit perfectly over the open end of the 
base to complete a satisfactory installa- 
tion. 

EMERSON PAYNE, 
Quebec, Canada 


HANDY “V” TOOL 

By putting two V notches (V for ver- 
satility) in a small screw driver, as 
shown, its usefulness to the serviceman 
can be increased. The notch in the side 
is used as a hook to pull dial cable 
through openings and the notch in the 
end may be used to push cable through 
holes in the dial assembly. 





This end is also used to twist wire 
in the form of eyelets or loops for con- 
necting wire to screw terminals, It is 
also very handy when installing resis- 
tors and condensers, since the leads can 
be formed and held in position to facili- 
tate the soldering operation. 

JOSEPH S. NAPORA, 
Dayton, Ohio 


PROTECTING BEAM TUBES 

In many transmitters, variable-ca- 
pacity coupling between the oscillator 
or driver stage and the control grids of 
807’s, 813’s, and other beam tubes con- 
trols the grid excitation. Unless the 
condenser is widely spaced it may arc 
or short and place a positive voltage on 


COND .002 OR LARGER 





c2 
cl 
= 607, 813,ETC, 
B+ C~Y BIAS 


the driven grid. This may ruin the driv- 
en tube and burn out r.f. chokes. 





To prevent such accidents, connect a 
0.002uf, or larger, mica condenser C2 


RADIO-CRAFT 


in series with the variable condenser (1, 
The blocking condenser should have a 
working voltage of about 2,000 volts for 
low-power rigs. A small 100upf trim. 
mer can be used safely for C1. 
SAMUEL H. BEVERAGE, 
Melrose, Mass. 


NOVEL PANEL FINISH 


A novel crackle finish for radio panels 
and cabinets may be made by painting 
the surface with a slow-drying enamel, 
When the surface is partially dry, ap- 
ply a coat of quick-drying enamel. The 
top coat of ename! will tend to shrink 
and wrinkle the more pliable bottom 
coat and produce a realistic wrinkle. 
finish surface. 

RONALD G. BERLYN, 
Ballerat, Australia 


EXPANDED DIAL 


National Type B vernier dials can be 
altered to provide increased scale length 
and higher reset accuracy. 

The inside rim of the dial housing is 
cut down about % inch as indicated by 
the dotted lines on the drawing. A 
pointer is cut from thin clear plastic 
or celluloid and the edges finished with 
very fine sandpaper or pumice and 
water. A fine line is scribed down the 
center of the underside and filled with 
black India ink. A hole, large enough 
to clear the condenser shaft, is drilled 
in the lower end and the pointer glued 
to the underside of the dial. 




















The outer dial scale may be made by 
drawing concentric semicircles on white 
Bristol board and covering with a thin 
sheet of celluloid. 

AUGUSTINE MAYER, 
Tiffin, Ohio 


REMOVING RIVETS 


While attempting to drill out some 
rivets that were used to hold an audio 
transformer to a chassis, the rivet be- 
gan to turn with the drill, making fur- 
ther drilling impossible. Other parts lo- 
cated on the chassis prevented the use 
of a chisel. I flooded solder between the 
rivet and chassis. This held it tight 
while the job was completed with 4 
drill. 

GEORGE F’. CUTRBESS, 
Welland, Ont. 


JULY, 1947 


for 

















a an le te ae ee 





lave a 
lts for 
trim. 


AGE, 


-22 Caliber 


REMINGTON ' 
Electric 
Shaver EASTMAN ® KODAKS 


MASTER 2 
METAL Radio 


SPOTLIGHT \h- 
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STEP-STOOL 
Folding Ladder 





ZIPPO Lighter 


ALLING all radio servicemen 

and amateurs! You get an 
honest-to-gosh share in the profits 
when you buy your Radio Parts from 
OLSON. We sell the dependable 
quality Parts you need, and we 
GIVE AWAY these fine premiums 
and many others listed in our new 
Catalog. No strings to these gifts; 
you don't pay a cent of cash for 
them. You get them with OLSON 
POINTERS. Read on! 


Olson sends you a free POINTER 
for every dollar's worth of Parts 
you order from us. Just pick out 

TAR i Mae eB Remember, our nationally adver- the gifts you want and save enough 
PITA T Ie tised Radio Parts are priced very © Olson Pointers to get them FREE, 
low, so you get a better deal in No cash, no “box-tops” required, ° 
GET every way at OLSON RADIO _ There is NO LIMIT to the number 
WESTINGHOUSE WARE USE. Don't wait of Free Gifts you can get. Look at 
Electric Roaster THIS another minute. Send the coupon the famous brand names on our 
for our big new Catalog of Radio premium gifts! We selected them 
sa0<C- V1. fe Parts and Free Gifts NOW, and carefully so you won't be dis- 


start saving those Olson Pointers! appointed. It's all GOOD STUFF 
NOW! OLSON RADIO WAREHOUSE, Inc. fj 


73 E. MILL ST., DEPT. 87, AKRON, OHIO } 


1 want to save Olson Pointers for premium gifts. Send me your new FREE | 
Premium Book and Price Guide right away. 


60 pages of new ‘ NAME 


Olson Bargains in 


Radio Parts, Sound , < - | ADDRESS 


and Testing Equip- 


{ 

t 

i 

ment. Includes sec- DIC # ; CITY STATE : 
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LATEST TELEVISION ComPenENES 





560° Deflection Yoke ... 
 _. ) eer. 
Be SOND BOP BES vccccccccosccccces 
Vertical Outpat Transformer 9. 
—T Qutput Transformer with 9000 V. 
V. windings for second anode supply 16.85 
Width COMFOL ,ccccccccccoccesscccscesses cove 8 
Other television parts: 
RCA Deflection Yoke for 9 and 12” CR tubes, 
with special shields for yoke and tube, in- 





Guding BAGS .6..ccccccccccccccessocecs 26.75 
Rubber Mask, and Frame with Shatterproof 

glass for 12° CR tubes ...ccccccccsessercce 8.00 
Five band RF Switch and coil assembly ...... 5.60 


Cathode Ray Tubes for Television and Osclil 
from i” to 15” 
ALSO 


Capacitors (Coramie, ott 
filled, = = 





Receiving tubes 
Sockets 
Sockets for CR tubes 


Ceramic trim 
with cables And other television com- 
ae a Ae 72 ponents 


Send 50c for complete catalog ineluding diagrams 
for RCA, GE, DuMont, Stromberg Carlson, Andrea 
and Viewtone Television Receivers. 

World’s First Specialized Mouse in Television 


TELECTRONICS SERVICE AND SUPPLY CORP. 
264 West 40th Street New York 18, N. Y. 
phone PEnnsylvania 6- "8730 


OPPORTUNITY AD-LETS 


Advertisements in this section cost 20 cents a word 
for each insertion. Name, address and initials must 
be included at the above rate. Cash should accom 








pany all classified advertisements unless placed by 
an accredited advertising agency. No advertisement 
for less than ten words accepted. Ten percent dis- 
count six issues, twenty percent for twelve issues. 
Objectionable or misleading advertisements not ac 
cepted. Advertisements for a = issue must 
reach us not later than June 27,° 

Radlo-Craft © 25 W. B’way ® hee York 7, N. Y. 














PRICES SLASHED—Radio Supplies—Kits—Catalog Free. 
‘Techsical Laboratory, 341 Wilson Ave., Brooklyn, i a 





WRITE DEPT RC 20 FOR OUR LATEST FREE BAR- 
gain list of Radio and Electronio parts. R.C. Radio Parts 
and Distg. Co., 733 Central Ave., Kansas City 6, Kansas, 


CORRESPONDENCE COURSES AND SELF-INSTRUC- 
tion books slightly used. Sold. Rented. Exchanged. All 
subjects. Satisfaction guaranteed. Cash paid for used 
courses. Complete infurmation and 100-page illustrated 
Senge _ Free] Write—Nelson Co., Dept. 89, Chi- 
cago 


MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC, 














= Books, booklets, subscriptions, pin-ups, etc. Cata- 
10¢ (refunded). Cicerone’s, 863 First Ave., New 

York ZS 

FREE WHOLESALE BULLETIN. TUBES. PARTS, 


7 prices. Henshaw Radio Supply, 3313 Delavan 


City, Kansas City, Kansas. 


AMA TEUR RADIO LICENSES. COMPLETE CODE 
and theory preparation for passing amateur radio ex- 
aminations. Home study and resident courses. American 
Radio Institute, 101 West 63rd Street. New York City. 
See our ad on page 80. 








WE REPAIR ALL TYPES OF ELECTRICAL INSTRU- 
ments, tube checkers and anatyzers. Hazelton Instrument 
Co, (Electrtc Meter Laboratory), 140 Liberty Street, New 
York, N. Y¥. Telephone—BArclay 7-4239. 


BUILD YOUR OWN RADIO KITS OF 
Details Ryco Distributors P.O.B. 





PARTS $5.95. 
#8, Ozone Park, N.Y. 


RADIOMEN, SERVICEMEN, BEGINNERS — MAKE 
more money, easily, $250 weekly possible. We show 
you. Information free. Merit, 216-32L, 132nd Avenue, 
Springficld Gardens 13, New York, New York. 











PARASITIC OSCILLATIONS 
(Continued from page 37) 








and plate leads should be redressed, 
noting the effect of each change. 

It may seem that high-frequency 
parasitics are difficult to eliminate be- 
cause the resonating elements are not 
even known, but they often can be 
tuned out or damped by using very 
small trap circuits. Three types of high- 
frequency parasitic suppressors are 
shown in Fig. 3, as Tl and T2. A small 
coil (about 10 turns on a %-inch 
form) tuned by a mica trimmer 
(10-100 puf) often eliminates the unde- 
sired oscillation, with little effect on the 
desired frequency. A resistor of about 
10 ohms may be substituted for the con- 
denser as shown in the grid lead. These 
tuned or untuned circuits are connect- 
ed in series with plate or grid leads as 
required. Another effective method is 
the use of 50-ohm resistors in the screen 
lead. In this case, the screen by-pass 
condenser C should be connected at the 
junction of the suppressor-resistor and 
the normal screen-dripping resistors. 

Many amateurs have difficulty in op- 
erating beam power tubes such as the 
813 and 4-125A without neutralization, 
although manufacturer’s specifications 
often state that it can be done. The 
high-power sensitivity of these tubes 
makes operation critical under some 
conditions. Whenever they are operated 
straight through, the input and output 
circuits must be well isolated. One of 
the best ways to do this is to mount the 


grid-tuning elements below the chassis 
and the plate elements above it. It is 
also helpful to submount the socket for 
these tubes so that the interna! shield 
is level with the chassis. 





RF, 





6+ 


Fig. 2—Low-frequency parasitic oscillator. 


When using receiving-type and low- 
power beam tubes, metal shields should 
be used between the grid and plate coils 
and the tubes enclosed in suitable 
shielde. 


T2 






T) 


Fig. 3—Three types of parasitic suppressors. 


In all transmitting circuits, the grid, 
plate, filament, and screen grid by-pass 
condensers should be connected to the 
socket terminals and returned to a com- 
mon ground point through the shortest 
possible leads.—I. Queen, W20UX. 


SIGNAL GENERATOR 


HIS handy little signal generator 

covers from 70 to 1500 ke in three 
ranges, using fundamental frequencies. 
A large portion of the short-wave bands 
may be covered by using the harmonics 
of the broadeast band. 

The circuit (Fig. 1) uses a 1G4-G in 
a series-fed Hartley circuit. Power is 
supplied by a 2214-volt B-battery and a 
1%-volt flashlight cell. Modulated r.f. 
is available at the output terminal by 
adjusting a variable grid leak on the 
frent panel. When the resistance is in- 
creased, a grid-blocking action is set up, 
modulating the r.f. at frequencies from 
500 to 1,000 cyeles, depending upon the 
resistance in the circuit. 

A dial, with 8 unmarked scales, is 
required. This may be one of several 
available on the market or may be made 


“CENTER TA ; 
tr tae 4G 
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$3.00 FOR CARTOON IDEAS 


RADIO-CRAFT prints several radio cartoons every 
month, Readers are invited to contribute humorous 


d 


radio ideas which can be used in cartoon form. 
It is not necessary that you draw a sketch, unless 
you wish q 
$ IDEAS NOT WANTED: 4 
No electrical or radio definitions wanted. Some of 
> these were published in the past, but the subject 4 
is about exhausted. 
Payment is made on publication. q 
, Address 4 


RADIO CARTOONS, RADIO-CRAFT, 
25 West Broadway, New York 7, N. Y. 


SS oe ee 
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———O BAND SW. 








Fig. 1—Portable signal generator circuit. 
RADIO-CRAFT 


by the experimenter by cementing a 
celluloid pointer to a knob and using 
a sheet of white bristol board for the 
dial. 

The 3 coils are “jumble-wound” on a 
¥%-inch dowel 4% inches long, as shown 
in Fig. 2. L1 covers band A and tunes 
from 75 to 220 ke. It consists of 1,100 
turns of No. 34 wire. L2, 200 to 500 ke. 
has 450 turns of No. 32 wire. L3 covers 
the broadcast band (band C) from 500 
to 1500 ke. This coil has 175 turns of 
No. 26 wire. All coils are center tapped. 
The coils are mounted on the chassis 
and are provided with a shield that 
fastens to the chassis. The wire used 
was double-silk-covered. Single-cotton- 
covered wire may be used, and enamelled 
wire two sizes larger will also be satis- 
factory. 

Band switching from the front panel 
is provided by a 3-position rotary switch. 
Plate and filament voltages are con- 
trolled by a double-pole single-throw 
switch. A 2,000-ohm potentiometer gives 
variable control of the r.f. output. 

An accurately calibrated broadcast 
receiver, with tuning indicator, is used 
to calibrate the oscillator. The receiver 
and oscillator are allowed to preheat 
for about % hour. The r.f. output is 
adjusted for | maximum and a.f. modula- 
tion is applied. The output of the signal 
generator is loosely coupled to the an- 


(Continued on page 80) 
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ASMALL RECORDING STUDIO 
(Continued from page 36) 














follow the groove. Too deep a groove 
can cause distortion as it may place too 
severe a load on the recording head. 


Trying to record at the same level at 
33 1/3 r.p.m. as at 78 r.p.m. will cause 
distortion, particularly near the center 
of the disc. 

An asymmetrical cutting or playback 
needle will cause serious distortion. The 
playback pickup cannot track such a 
groove accurately. A recording needle 
which is not symmetrical should be re- 
sharpened. The recording assembly 
should be checked to ascertain what 
caused it to wear unevenly. 

A recording stylus which is not per- 
pendicular to the plane of the record, 
that is tilted sidewise, will ‘cause an 
asymmetrical groove which is impossible 
for a pickup to track. The playback arm 
itself must be mounted so that its 
needle is held perpendicular to the rec- 
ord and the arm bearings do not bind. 

5. Variations in chip. These varia- 
tions may be caused by difference in 
hardness of the blank coating. A dry, 
hard blank will produce a chip which 
feels dry and looks dull. The chip should 
lie straight and be shiny. If it breaks 
into small pieces, it is an indication of 
too light a cut, a dull needle, or im- 
proper needle angle. The depth of cut 
has a profound effect on the chip. Ex- 
perience is the best teacher of the ap- 
pearance of ideal chip, and measure- 
ment with a micrometer is considered 
good practice. 

6. Intermittent noise. If you are re- 
cording from a radio receiver in the 
winter or in a dry place, it is essential 
to ground all the metal parts of the 
recorder, as a static charge is built up 
on the disc, which causes a loud crack- 
ling sound in the radio. There are sev- 


eral liquid products which when lightly. 


brushed on the dise surface prevent ac- 
cumulation of a static charge. Of 
course, loose connections and micro- 
phonic tubes also can cause intermittent 
noises, which under some conditions 
might be mistaken for those caused by 
atmospheric electricity. 

7. Wow. Wow is the result of a varia- 
tion of speed within one revolution of 
the turntable. It can be caused by inter- 
mittent slippage of the drive system, by 
glazed rubber drive wheels or worn 
drive surfaces, uneven loads on the drive 
motor caused by binding in the lead 
screw mechanism. If the record does not 
lie flat, the depth of cut will vary dur- 
ig one revolution, which might vary 
the turntable speed. Some recorder’s 
depth of cut and cutting angle are de- 
pendent upon the thickness of the blank. 

en different thickness blanks are 
used, the recorder should be properly 
adjusted. It is wise to check the turn- 
table and then the lead screw with a 
spirit level. They should be absolutely 
parallel, 

There are also many more obvious 
causes of poor recordings, but a gener- 
ous application of common sense is usu- 
ally adequate to cope with them. 
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VOLTAGE REGULATOR 


KIT 602A-P1 
SCR-602-T6-602A 


[a4 DESCRIPTION AND PURPOSE 


Kit consists of three voltage regulators and nec- 
essary installation equipment. They are of an 
improved design and are supplied as replace- 
ments for the original regulators in control 
panels BD-122-T6 and BD-122-A. Two of the 
regulators function as voltage regulators for the 
a-c power supply; the third serves to regulate 
the d-c power supply. 


PRINCIPLES OF OPERATION 

Regulators are of the: earbon-pile rheostat type, whose resistance is 
varied by changing the pressure on the carbon-pile, A carbon-pile 
regulator provides this changing force by electrical and mechanical means. 


The regulators control the voltage to 80+0.5 volts with full load 
open circuit. Rheostat turned to extreme left should give 75 volts; COMPLETE WITH 
turned to extreme right voltage should be 85 volts. Hf range is high, INSTRUCTION $ 
screw core in; if range is low, screw core out; recheck voltage 
range with rheostat. After this, turn rheostat to 80 volts. Shock BOOKS EACH 
’ 


full load on and off and voltage should not rise or drop more 
than 0.5 volts. 





£ ot Ad CONNECTORS 
. os ‘ M359— 


3 Tube AMPLIFIER 4 Be “a9. 


using 2-1N5 and I- of 10.. 





166. $ > 
Complete with tubes 





We still have a supply of 


TG 10 KEYERS | power SaamveaaaaS 


NEW—EACH $4 5° roov 6.1. 200 Mills. PFYOO 


All windings 3A EACH 














MODEL AN-PRS-1 
NEW 


MINE 
DETECTORS 4 


3095 ANTENNAS 
each GY acu 5O! 














All Orders F.0.B. DETROIT, Shipped RAILWAY EXPRESS 


No order under. $5.00 — 
Please send check or money 
order. Orders shipped C.O.D. 


— 2530 EAST DAVISON AVE. 
Pears DETROIT 12, MICHIGAN 
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“GLOBE” SMASHING) Not Servici 
LOBE” SMASHING otes on Servicing 
SPECIALS for JULY 
By HARRY A. NICKERSON 
gusdimn r ae ° 
f= AMAZING OF TERM === . 
) @ 5 tube kit containing: 50L6, 3525, |} | ).. a : tic 
it 12SA7, 12SK7, 128Q7 for........ $2.49 | N repairing a radio set, first try to volt lamp, 0.25 ampere filament. Again tio 
i} @ 5 tube kit containing: 50B5, 35W4, learn the symptoms: Does it work at using Ohm’s law, we find the value of 7 
: 12AT6, 12BA6, 12BD6 for....... $2.49 all; faintly? Does it hum badly? Is it the resistor by dividing the voltage of col 
: ae ee intermittent; noisy? Does it whistle? the dial light, 6, by 0.25, with the apn. ou 
H lar brand radio tubes AT BELOW "| Did the condition come on gradually? swer 24 ohms. The higher value we mi 
: po peg gle ogy ag Etc. Ask the owner, but be careful not make the resistor, the brighter will burn cal 
H tubes you need. All tubes 100% to take his replies too literally. the light, because with the two in shunt. W: 
: =. _ 7 a | Wg Test the tubes for emission and shorts more current will pass through the lamp ler 
; on large orders. or leakage. If possible, test the set in when the resistance of the resistor js 40 
| SPECIAL PURPOSE TUBES i | "While ac. sete may have a teeter on 
| “JAN” Inspected ps : acrose B. .Caleulati ist tt ins 
Fol on —_ resistance or a speaker field across B- aiculating resistor wattage th 
= Tuber: NOs. 986 te o87..... ase and high B-plus, it is well to test the The resistor in the above example on 
| @ Hearing Aid Tubes: NOs. 501AX resistance between B-minus and high must be able to carry the current that on 
Wg d= Phiciedis tis er eeeenas B-plus. If it is less than a few megohms, passes through it without overheating. th 
Tubes used in Radar Timing De- learn the cause before operating the set So we calculate the required wattage, ex 
vices: (DIODE, 6.3 Filament)..... 69¢ with a good rectifier tube in the socket.. still using Ohm’s law: 
POPULAR BRAND CONDENSERS Note that some a.c.-d.c. sets (in com- E? 6v? - 
. . « First Quality — Fresh Stock pliance with Underwriters’ regulations) _W —=— or watts —W—-; or about 2 watts, rai 
ELECTROLYTICS BY PASS have a small fixed condenser between R 200 ph 
20/20 @ 150....39¢ at s. B-minus and chassis, so chassis is not In practice the wattage is figured at 2 Ci 
20 @ 150....25¢ mate. Volts Volts B-minus. The cathode of a cathode type or more times the calculated value, so we | 
re ¢ <a ‘003 re rectifier, such as 25Z5, and the filament would use a 5-watt resistor. ve 
20 @ 450... .59e | -005 9e or tap on filament winding of the 80 th 
10 @ 26....18¢ = + _ type rectifier will be high B-plus. ar 
os jee — _ 03 we ke Be sure that all tubes are in the cor- on 60 pe 
80 @ 150....29¢ | °° _— = rect sockets. The 12SA7, 12SK7, 50L6, TAC ia wl 
40 @ 160....33¢ | (25 l7e = 17 and 35Z5 have filaments at 2 and 7 m’ 
Minimum Condenser Order: 10 Condensers prongs; but 12SQ7 has filaments 7 and 67 GK7T 2516 2576 a 
VOLUME CONTROLS a page t ye it may be worth Fig. |—The pilot lamp and its resistor. co 
“ : . while to check the resistance of each 
oOSnatt oe _ Be asco cist a 47 tube at the socket terminals, remember- d a manufacturers got togeth or ond th 
: 600.000 OHMS, D.P.S.T. Switch 2” - ing that some may be 0.05-ampere fila- ec} ed on a color code for wires, re- - 
H 2-Tube Phono Oscilintor Uses 36W4 ws ‘| | ments with a shunt resistor to operate ergs ageanng age magpie _ co 
‘ ap Se oo with 0.15-ampere tubes in series. Re- ,).’ *. yp: 9 64hs. ¢ kt 
Mone Popular Onmeats, All st 3 a sistance of i hot filament, varies Procol — is high B-plus,” “this is filament, : 
. Po Ege lon elle pe . siderably from that of cold filament. - : a 
be Magnet). Ist SS Dvenendiebeat Of course the most used formula in Filament is yellow; B-plus, red; grid, " 
Hf 0" pinico No. 6 P.M. Speaker (1 oz. aa radio repair is Ohm’s law. Put this in een; black, negative; plate, blue. On 
Output Transformer for GOLg ‘69 a circle, as shown on this page. Cover Saock, ony ae the memes) ry 
: . Approv: ine Cord ...... .25 over any letter and you have the val ack, and high-voltage secondary is red. 
y a5 Ft. Manks AC-DC Antenne Wire 19 of that letter. Thus, cover I and — The primary will have a low resistance 
H BATTERY SPECIAL — of say 5 ohms, while the high-voltage 
H Fresh, Standard brand Portable radio E secondary may have total of as much 
\ battery, 45 Volts “B” .........+++: $1.39 have n fe as 200 ohms resistance. Other low-volt- 
: . age secondary windings will have very 
H wen aaae — low resistance. Secondary winding 
: im ent carrying the most amperage will be 
H 7OL7 TUBES Guaranteed heavier wire. 
\t LIST PRICE $3.90 
H Our Price ONLY 79c Li Modern color codes 
H ine cords and ballasts If you have not memorized the color 
a ee ee oe A resistance line cord may be used to code, you can perhaps use this help: 
| @ 20% Deposit required with all orders. replace a ballast tube, and vice versa, Starting with zero, the initials of the W 
| . We ship anywhere—prompt service on all | as a general rule. If the resistance is colors are BBROY for the first five: P 
| @ Money back guarantee on all items. | | not known, divide the voltage drop by black 0, brown 1, red 2, orange 3, yellow 8 
| @ Write for our free catalog and order blanks. |}! | the current in amperes passing through 4. A 1-megohm (1,000,000-ohm) resistor T 
GLOBE DISTRIBUTORS | the string of tubes. Suppose we have has green as the “third significant fig- ¥ 
| | 25L6, 2526, 6K7, 6J7 in series. The tube ure.” Thus, the central spot or third cir- tu 
72 Harvard St. | | voltages will be 25, 25, 6.3, and 6.3, total cular line figured will be green. Also. BP 
| Boston 24, Mass. | 62.6 volts, which subtracted from line beginning with red, you will notice that 7 














voltage of 117 leaves voltage drop of the colors red, orange, yellow, greem, 











54.4 volts. Dividing 54 by 0.3 (amp) blue, violet are those in the so-called li 
filament current the resistance wanted color spectrum. yn 
ill be 180 ohms. : 7 : 6 
” — While many service men are still get c 
_ . . ting along with a voltohmmeter, 2 pat s 
Pilot light calculations of pliers, soldering iron, and screw 


If we wish to insert a pilot light in driver, particularly the latter, together t 
such a set, we connect it in parallel with with a lot of experience, it is probably ¢ 
a portion of the 180-ohm resistance, or impossible to repair all sets without q 
in practice, use a lower-resistance line considerable equipment, which includes E 
cord, such as 160 ohms, and insert a a complete set of service manuals oF f 
20-ohm resistor in the circuit, for a 6-8 (Continued on page 67) 1 

R 
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COLOR TELEVISION 
(Continued from page 25) 











nel width of 32.5 mc, which is imprac- 
tical under present frequency alloca- 
tions and limitations of receiver design. 

Network transmission of sequential 
color images were successfully carried 
out by CBS engineers. One test was 
made over the A. T. & T. Co. co-axial 
cable loop between New York City and 
Washington, D. C., and return (total 
length 453 miles). Tests were made at 
40 and finally 48 color frames per sec- 
ond. The video frequency cutoff in this 
instance was 2.9 mc. A check by one of 
the visiting engineers who saw the dem- 
onstration revealed that there was a 
considerable loss in resolution due to 
the cutoff at 2.9 mc, which was to be 
expected. } 

A later test was conducted with the 
sequential system over the microwave 
radio link operated by the Bell Tele- 
phone Laboratories between New York 
City and Murray Hill, N. J. 

The simultaneous color system de- 
veloped and demonstrated by RCA has 
the advantage that all three basic colors 
are continuously transmitted. Some ex- 
perts claim that this is very essential, 
when it comes to the pickup and trans- 
mission of fast-moving objects such as 
a football, tennis ball, etc., during the 
course of a game. Color breakup is liable 
to occur in such cases, with the result 
that an object moving across the screen 
rapidly may be seen in several different 
colors, owing to the fact that the neces- 
sary color is not transmitted at certain 
critical instants with the sequential sys- 


The first theater-size color television 
Ml Fro 
Me owe 
Ge cacen 
YELCOW 


Fig. 4—The Sleeper color analyzer unit, 


was recently demonstrated by RCA in 
Philadelphia, using the simultaneous 
system. The image was 744 by 10 feet. 
The number of lines used was 525. Many 
who witnessed the demonstration said 
that the color television images com- 
pared favorably with regular techni- 
color movies. As 525 lines compares 
with 16-mm home movies, about 1,000 
lines are ordinarily required to give the 
Same resolution as 35-mm movies. As 
explained previously, the addition of 
color gives an apparent definition con- 
siderably above the 525 lines used. 

With the simultaneous system of color 
transmission black-and-white receivers 
can pick up monochrome images by the 
simple addition of a converter. (Present 
B & W receivers cannot pick up the high 
frequencies allotted to color télevision.) 

Ss is not possible with mechanical 
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The KXP-30 Phonograph or Monitoring Amplifier 


for Broadcast Station, Recording 
Studio, Wired Music Reproduction 
and for Deluxe Home Phonographs 


A phonograph amplifier with remarkable 
performance and flexibility of application 


. « the KXP-30 offers full retention of both 


bass and treble tones at even the lowest volume levels, a quality not found in 


ordinary amplifiers. . . 


. Wirlng in one input channel provides for use of a plug-in 


input or bridging transforme:, to convert to a 5000-chm balanced line bridging or 
50, 200 or 500 ohms balanced line input as desired, The other ch 1 is lized 





q' 


for use with a crystal pickup. The KXP-30 features extremely low distortion at all 
frequencies and volume levels; freedom from hum; uniform power output; dual acting 
individual tone controls; extended flat frequency response from 20 to 20,000 cycles. 


SPECIFICATIONS 


POWER OUTPUT: 30 watts at less 
than 5% distortion with wide flat 
power output versus frequency 
turve and low distortion at ony 
volume level. FREQUENCY RE- 
SPONSE: 20 to 20,000 cycles within 
1 d.b. INPUTS: (2) One with crystal 
pickup network, impedance V2 meg- 
ohm. Other without phono equal- 
izer but wired for use with TR-91 
or TR-92 plug-in input transformer, 
impedance without transformer 
Y2 meg, with transformer, 50, 200 
or 500 ohms, depending on trans- 
former used. OUTPUT IMPED- 
ANCES: (6) 3, 4, 6, 8, 16 and 500 
ohms to terminal strip and two 
bakelite molded sockets. GAIN: 85 
d.b. either input, high impedance. 
79.5 d.b. with TR-92. 73.5 d.b. with 
TR-91. TONE COMPENSATION: 
Bass range from —17 to +24 d.b. 
Treble range from —24 to +24 
d.b., CONTROLS: (5) Two channel 
input, one bass, one treble, one 
power switch. CONTROL PANEL: 
Etched metal, fully illuminated. 
POWER CONSUMPTION: 144 watts. 
TUBES: (7) One 637, three 635, two 
6L6G, one 5U4G. DIMENSIONS: 
7” x BY2" x 15”. SHIPPING 
WEIGHT: 26 Ibs. 


ACTUAL PERFORMANCE 
CURVES OF KXP-30 





Another contribution by Newcomb 
toward better record enjoyment, 
Model LP-1 Filter and Equalizer 
greatly reduces surface noise and 
distortion. Designed for installation 
in either commercial or home phonographs the LP-1 
is easily connected between crystal pickup and am- 
plifier, providing an effective control of needle scratch. 


A phonograph system built around the KXP-30 and 
the LP-1 offers a remarkable quality of reproduc- 
tion. You have not heard the best until you hear 
Newcomb. 


IEIEIPRODUCTS CO. 





sequential systems. Another feature is 
that electronic color television receivers 
can pick up black-and-white programs. 
A broadcaster with the RCA electronic 
system can operate a B&W and also a 
color transmitter, using the signals 
from the color camera to operate both 
transmitters. 

Other features of the electronic sim- 
ultaneous system are: freedom from 
flicker; greater picture brightness; no 
color breakup; less band width than that 
required for the sequential system; 
greater flexibility for network opera- 
tion; compatibility with present com- 
mercial television, to the extent of inter- 
changeability and consequent avoidance 
of obsolescence of one by the other. 


1947 





Get Started in Radio 


10 “HOW-TO-DO-IT” BOOKS 


Get a solid foundation tn radio t 
means of these 10c timely text ° 
Each clearly written, profusely illus- 
ted, contains over 15,00) 
You'll be amazed at wea 
information packed into these handy 
books. Excellent for reference—idcal 
for technical library. Your money 
back if not satisfied. 


5 BOOKS for 50c 
10 BOOKS for $1.00 
Sent to You Postpaid 


. i—How To Make Four ary (Leading Terms) 
je Short Wave Sets No. 6—How To Hav 

No. 2—How To Make The With Radio 
Most Popular All-Wave 1 Wo. 7—How To Read Radice 
and 2 Tube Receivers Diagrams 2 

No. 3—Alternating Current No. 8—Radio for Beginners 
for Beginners No. 9—Simple Electrical Ex- 

No. 4—All About Aerials perimen' 

No. S—Beginners’ Radio Dic- No, 10—Television 


Remit by check or money order—register letter if you 
send cash or stamps 


RADIO PUBLICATIONS 
25A West B’way, Now York (7) 


© Fun 








' 


) 


tap a PP My, 


They’re Weather—Water and Shock Proof 
When we say they are made to Army specifi- 
cations, that’s enough assurance they must be 
of best quality. These Army Radio Phones 
are perfect and were O.K.’d by Signal Corps 
Inspectors. These Dynamic Mikes and Re- 
ceivers, were used on aircraft and tank inter- 
communication systems. Use them for record- 
ing, for batteryless phone, for pocket size set 
Joud speaker or talk through your radio set. 
We bought a good many of these Radio Phones, 
they are brand new, and cost a great deal 
more than you can get them for. 

A complete dynamic hand mike, 
2 earphones, headband, cord set. 
A wonderful buy for only 





GENERAL 


6” diameter 


RADIO 433A _ Poten- 
tiometers 100,000 ohms, wire wound 


$1.95 





BC 406 RECEIVER 
15 tubes, tunes 195- 
207Mc, 110 volt, 60 
cycle. Suitable for 
conversion to 2 me- 
ters or Television. 

Special 15 


BC 645 TRANS RE- 
CEIVER 420-450Mc: 
460-490Mc; complete 
with tubes and W.E. 
316A doorknob and 
conversion diagram. 
Brand New ... 14.95 





OIL FILLED 
CONDENSERS 
10MFD 600vDC .. .98 
2MFPD 1000v DC .. .79 
10MFD 1500v DC ..3.50 
2MFD 2000v DC ..1.75 
4MFD 4000v DC ..5.95 





ALL STANDARD 
BRANDS 
0.1 MFD 7500vDC 1.50 
0.02MFD 8000vDC .98 
2 MFD 10000v DC 17.50 
16 MFD 400v DC 
7 


MFD 330vAC 1.25 





Special 


delabra base; 
proved 


Per doz. 


HEINEMANN CIRCUIT BREAKERS—Mag- 
netic type in 5-20-35-65 amp sizes. 
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BULL’S-EYE Pilot assembly; 110v AC Can- 


BUSSMAN FUSES type 8AG; 1/100 amp; 
suitable for meter protection. 





SELSYNS — type 5 
syncro transmitter, 
used in pairs as trans- 
mitter and follower. 
110v AC, 
Per pair 


SELSYNS— Indicator 
type in armored case; 
No 11-1 110v AC. 
Per pair 





2” 
3” 
2” 
3” 


- 0-1 amp R.F. 
0-80v AC 


METER BUYS 


McClintock 

General Electric. . 
General Electric. . 
Westinghouse ... 
500-0-500 Microamps 4” Western Elec. .. 


2.45 
3.75 





NEONS—While 
they last 
2 W Edison base .29 
% W Screw and 
Bay base 
1/25 W Bay base 
and wire leads .08 


CONTROL BOX for 
522 Transceiver—con- 
sists of 5 push button 
switches, 5 W.E. Co 
pilot lite assemblies 
and lever switch, all 
mounted in box. 

Brand New .... 1.25 





SCHWEIN—Free and 
from 24 volts DC; complete in metal 
case ready for use. Special 


Rate Gyro. Operates 


5.00 





100 ft. 


TWIN LEAD 300 ohm cable, 100 ft. 2.95 
COAXIAL CABLE 52 ohm RG/ 





If not rated 25% with order, balance C.O.D. 
All prices F.O.B. our warehouse New York. 


No order under $2.00 
We ship to any part of the globe 


LEEDS RADIO CO. 








| voltmeter when 








AN ELECTRONIC PHOTOMETER 
(Continued from page 27) 





the negative potential generated by the 
phototube. The instrument is adjusted 
for an arbitrary balance at zero illu- 
mination after the preliminary warm- 
ing up. It is then ready to read directly 
on the voltmeter circuit accurate rela- 
tive values of light falling on the photo- 
tube. Referring to Fig. 4, the operation 


of the instrument is: 


Light falling on the phototube surface 
releases electrons which in passing 
through the high resistance R1 gener- 
ate a high negative potential on the grid 
of V1, upsetting the balance of the cir- 
cuit and causing the indicating meter 
to drop to zero. If now a bucking posi- 
tive potential is applied to resistor Rl 
from potentiometer R2 the circuit bal- 
ance will be restored when this potential 
equals that generated by the electron 
flow from the phototube. 

Cathode coupling is employed between 
V1 and V2, as the current flow through 
V1 is so small—measured only in micro- 
amperes—that few experimenters have 
an instrument sensitive enough to detect 
the flow with any degree of accuracy. 


| This small current, however, can gener- 
| ate an appreciable voltage across cath- 
| ode resistor R38. This voltage is com- 
| municated to the grid of V2. The latter 
| tube, being of reasonably high mutual 
| conductance, 


and 


the heaters should be operated from a 
small transformer with an output volt- 
age of 6.3 volts. The approximate 150 
volts positive and negative may be ob- 
tained from any full-wave twin-heater 
rectifier as used in voltage-doubling cir. 
cuits, or two old receiver tubes may be 
operated—as in the author’s equipment 
—to give the same result. Always oper- 
ate V1 with as low a heater power as 
possible, preferably about 4 volts. It 
functions with a very high grid resist- 
ance, and any appreciable heating of 
the grid may produce sufficient emission 
to make the circuit unstable. As the 
function of this tube is to pass only a 
few microamperes of current, this low 
voltage will be found ample. 

Having connected the circuit as indi- 
cated, cut off all light falling on the 
phototube, and adjust the balancing re- 
sistor R4, keeping R2 at zero position, 
until V1 and R3 balance to produce just 
enough negative potential on the grid 
of V2 to allow V2 to pass 1 milliampere 
(or any value suitable for a balance of 
the circuit). Note this current, and pref- 
erably mark it on the instrument scale 
for all future resettings. Now if light is 
allowed to fall on the phototube the 
negative potential produced on the grid 
of V1 will reduce the voltage across R3 





operating with rea- 
sonable impedance 
in its grid circuit, 
is capable of pass- 
ing a plate current 
well within the 
capability of a low- 
range _ wmilliam- 
meter. The author 
employed a meter 








with a full scale of 
1.5 ma. It gave a 
convenient balanc- 
ing point at the 1- 
ma mark, and pro- 
vided a_ sensitive 











SEE TEXT 























operated with suit- 


v3 





+ 








able series 


resis- I T 





tors. 


The tubes used 


| were Australian 
| types, but the meter is uncritical as to 


tubes, and any medium-mu triode may 


| be used. It would be convenient to use a 
| double-triode type (one of those with 
| separate cathodes). 


The mechanical construction may 


| take any form suited to the components 
| available. Mount the phototube in a 


shielded head. If suitable light-gauge 
metal tubing is not available, a coating 
of tinfoil pasted insjde a bakelite tube 
will provide combined electrostatic and 


| mechanical shielding for the tube. Pro- 


vide a small cover for the phototube 
window so that it may be balanced un- 
der dark conditions against any leakage 
or thermal currents which form a thres- 








Fig. 4—This 4-tube meter is more reliable than the optical type. 


and apply a negative voltage to the grid 
of V2, dropping its plate current to zero. 
Adjustment of R2 now will produce an 
opposing voltage on R1 which will re- 
store circuit balance as indicated by 
the meter in the cathode of V2 return- 
ing to its balanced condition. Now throw 
the change-over switch and read the 
value of the voltage tapped off from po- 
tentiometer R2. 

Once having calibrated the phototube 
photometer against a photograph ex- 
posure meter at some convenient illu- 
mination level it now will be possible to 
read proportionately the light value fall- 
ing on the enlarger easel. 

Selection of the phototube is of im- 


75 VESEY ST., Dept. RCJU 
COrtland 7-2612 New York City 7 


| hold conductance. 
To eliminate series resistance and the 
| use of tubes with high-voltage heaters, 


portance. For photographic purposes 4 
phototube sensitive to blue light should 
be employed. The author’s phototube 1s 
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a type 929, which in addition to having 

a good blue sensitivity has a light sen- 
sitivity well above that of the 926, 922, 
or wide-band and red-sensitive tubes. 
This tube has a sensitivity of approxi- 
mately 45 microamperes per lumen, 
which with its light window area of 0.6 
square inch or 1/240 square foot cor- 
responds to 45/240 microampere per 
candlepower or approximately 0.2 
microampere. From this it is possible 
to estimate with a considerable degree 
of accuracy the voltage which can be 
generated on the grid of V1 if the load 
resistance is known. With a value of 20 
megohms of well-insulated resistors, the 
theoretical voltage generated at the grid 
of V1 will be 4 volts per candlepower, 
and as it is possible to read the volt- 
meter accurately to as low as 0.1 volt, 
light as low as 1/50 candleppwer may 
be read with ease. By fitting a smail 
rotary resistor with taps to the low im- 
pedance end of R1, it is possible to vary 
the sensitivity of the instrument for 
reading of high-candlepower light. If 
the positive balancing potential from R2 
is limited to 10 volts, range 1 with 20 
megohms will cover 0.02 to 1 candle- 
power. Range 2 with a load resistance 
of 2 megohms covers 0.2 to 10 candle- 
power and range 3 with R1 reduced to 
200,000 ohms covers from 2 to 100 
candlepower. 

The mechanical layout may well be 
left to individual tastes. The author has 
found that a very convenient arrange- 
ment is to mount the indicating meter 
potentiometer resistor R2 and zero-set- 
ting resistor R4 plus change-over 
switch S-1 in a small box to be mounted 
near the enlarging easel. This leaves 
the location of the rectifiers and indi- 
cating tubes merely a matter for per- 
sonal convenience. Connect the meter 
panel to the rectifier and tube section by 
a flexible cable. Screening is not neces- 
sary for this cable, as high-impedance 
circuits do not pass through it. The 
cable to the phototube, however, should 
be well screened, as this portion is very 
sensitive to electrostatic fields, the con- 
sequences of which are highly noticeable 
when attempting to operate with an un- 
screened cable. 

Mount the phototube with a small 
handle similar to the construction de- 
scribed for the elementary oil-spot in- 
strument. It then can be moved across 
the field of the enlarger easel for rapid 
analysis of the projected image. 


This instrument may be used for 
other than photographic purposes. If a 
relay is connected in the plate circuit of 
V2 it is possible to make an equipment 
for switching on lights at predetermined 
light levels. The application will be evi- 
dent to experimentally-minded photog- 
taphers, 





CODE OSCILLATOR 
(Continued from page 42) 











high side of the volume control and con- 
hected to another tip jack. When the 
key is plugged into the jacks and de- 
pressed, part of the audio voltage is fed 
back through the volume control, caus- 
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Yes, Your Credit is Good at NEWARK! Now 
you can buy all the wonderful new equip- 
ment you want—Receivers .. . Transmitters 
«+. Test Equipment . . . Sound Systems... 
Parts ... and hundreds of other items... 
for only a Small Down Payment! Yes, take 
ONE YEAR TO PAY the Balance on our con- 
venient Low Cost Plan. The only carrying 
charge, is 6% of the unpaid balance, 
No More! 


It’s so simple! So easy! Here’s how the plan 
works: Choose any equipment totalling $75 or 
more from our tremendous stock of standard 
lines . . . Pay only 20% down... The balance 
in 12 Easy Monthly Installments. For example: 
If you choose o $125.00 item, poy only $25 











_— What You Need NOW—TAKE ONE YEAR TO = 


20% DOWN—12 MONTHLY PAYMENTS! 


LIBERAL TRADE-IN ALLOWANCE—You'll like Nework’s Fair-Deal Policy—A liberal trade-in allow- 
: ance on your present equipment toward the purchase of ony new unit, Write us—or drop in at any of 
our convenient stores in New York or Chicago to discuss the details. 


down, leaving a balance of $100, plus only 
$6.00 carrying chorge. Then poy $8.84 per 
month for 12 months. Thot's alll 


Don’t wait! Enjoy that new rig! USE IT NOW 
. PAY LATER! Get those Ports or Test Equip- 
ment, or whatever you need NOW . . . and Pay 
while you use it! Take advantage of NEWARK’S 
Convenient Time Payment Plan TODAY! 


We are AUTHORIZED DISTRIBUTORS of ALL 
STANDARD MAKES of RADIO and ELECTRONIC 
EQUIPMENT, Look at the partial list (Below) of 
New Equipment NOW IN STOCK—All available 
Now on Convenient Time Payments: 


RECEIVERS * TRANSMITTERS * P. A, 
EQUIPMENT * TEST EQUIPMENT * RADIO, 
ELECTRONIC & TELEVISION COMPONENTS 








| SOME OF HUNDREDS OF ITEMS AVAILABLE ON TIME PAYMENTS 





RECEIVERS 





a 
Description 
NC-173T, With Speaker 
NC2-40-DT, With Speaker 
NC-46, With Speaker 0 
HRO-STAI, oe: ns try 294.71 
ome ee 


S-40A, Ree 

SX-42, with nae Speaker 

SP-44, Panoramic Adapter 
HAMMA ARLUND 

-400X, w/Speaker in Cab. 347. 


ae a 
Price Paym 
$189.50 $37. 34 ‘st3: "39 
241.44 48. 4 17.0 
39.03 
17.98 
60.90 
19.94 


69.45 


Ss 
HQ-129X, w/Speaker in Cab. 173. 33 34.6 


& 
yee. 152, Hi. root ‘Conv. —- 
E-84, Complet 8.70 
AME. 45, Complete 98.70 
OLLINS 
75A-1, Receiver 30.00 
TRANSMITTERS 
, COLLINS 
Transmitter 1825.00 365.08 128.96 
Transmitter 590.00 118.04 41.69 
HALLICRAFTERS 
HT9, 100 Watt Transmitter 289.50 57.54 20.49 
TEMPCO 


75GA, 75 Watt Transmitter 495.00 99.00 34.98 
500GA, 500 Watt Transmitter 1500.00 300.00 106.00 
SUPREME JOHN MECK 
AF-100, 100 W. Xmtr. Comp, 450.00 90.00 31.80 
760-1, 60 Watt Transmitter 150.00 30.00 10.60 


SONA 
VFX-680, All Band Exciter 87.45 17.49 6.17 


30KI, 
32vi, 








NEW YORK 
Offices & Warehouse 
242 W. 55h St., N.Y.19 














$5 Deposit with Your Order Now Will Reserve Your Equipment 


wl 


; ELECTRIC COMPANY. Inc 
“~~ New York City Stores: 115-17 W. 45th St. & 212 Pulton St. 


Down Per 
Description Price Paym't, Mo. 

5-C, 3” Oscillograph $15.00 23.08 8.1! 
160-B, 5” Oscillograph 185.00 37.04 13.07 
162-C, Channalyst 162.50 ss oY 4 
WV-75A, Voltohmyst 125.00 
WAS4A, Audio Oscillator 152.50 30-38 10. 3 

SUPREME 

546A, 3” Oscilloscope 87.95 
561, Oscillator 133.87 
HICKOK 


191X, Microvolt Generator 
305, Oscillograph & Oscil. 
288X, Signal Generator 

534, Tube & Set T 


o Ne ° 


TEST-EQUIPMENT 3 


6.20 
9.46 


145.92 
145.50 
159.06 
ester 138.30 
ON 
117.00 


10.30 
10.28 
11.23 


JAC 
652, Audio Oscillator 
WESTON 
798, Tube Check. & Analyzer om. - 
785, Circuit Tester 103.5 
TRIPLETT 
2432, Signal Generator 86.7 
1632, Signal Generator 107.80 
PRECISION 
954P, Port. Tube & Set Tester 97.22 


37.45 
20.79 


17.37 
21.64 


19.46 


sess. 3” Oscillograph 
088, 5” Oscillograph 
a 5” ee 


21.00 
47.08 
23.10 

acon. _— 

330, Tube Tester 96.5 

415, Signal Generator 412.70 32°38 7.96 


Prices ag to change 
Shipments F.0.8., York or Chicago 





323 W. Madison St. 
Chicago 6, Ill. 











ing a ‘bent: % This howl or audio npte 
can be varied in pitch by adjusting the 
volume control which, in this case, acts 
as a tone control. This makes an effi- 
cient and handy code practice oscilla- 
tor. RALPH BLOOM, 
Brooklyn, N.Y. 


STEREOPHONIC SOUND 


A high-fidelity stereophonic sound 
system developed in Germany during 
the war creates the illusion of natural 
auditory depth, a recent Department of 
Commerce report states. The system 
uses three communication channels for 
reproducing sound as well as for re- 
cording it. The recorder handles a fre- 
quency range of 23 to 10,000 cycles and 
a dynamic range of 60 decibels with a 
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AMAZING NEW 
FM-TELEVISION ANTENNA 


New sensational 300-ohm folded dipole 


antenna 
anny advantages over Ff ave 
3 b 


| Packed complete with bese tareny 


Shipped prepaid 
a secify television or F.M. now or old freq.). Fully quar- 
nteed and immediate delive 


CALLING ALL HAMS 
PHASE MODULATED KIT 


The F.M. 1001 is basically 
affording simulated frequency modulation 
pensive modulators required. 

Your present C.W. Transmitter from 1 Watt to 1 K.W. 
input can be used without any loss to the input, 

The F.M. 1001 is —— don a heavy black crackled 
chassis measuring x10x3 and is supplied in Kit form 


complete with two. "aeua. instructions 
less tubes and crystal $19. 95 each 


onda schematic, 
ey Check or Money Order. No C.O.D. 

Mfg. by EASTERN ELECTRONICS CO. 
147 Chambers Street _ a Now York 7, Nw. Vv 
harmonic distortion of less than 3 per- 
cent. Film noise is 70 decibels below the 
greatest amplitude. 


a phase modulated exciter 
No more ex- 
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No. 34 — RADIO-ELECTRONIC 
CIRCUITS: A collection of cir- 
cuit diagrams, with brief, to- 
the-point descriptions of each, 
to inspire the radio man bent 
on developing new circuits. 
Among the many practical, 
tested circuits are: Inter- 
communication Systems— 
Power Supplies — V. T. 
Voltmeters — Receivers— 
Phono Amplifiers — 
Short Wave Adaptors 
—Electronic Relays. 
Main feature of this 
unusual and valu- 
able book is the 
large number of 
clearly illustrated 



























DYNAMIC PICKUP 
(Continued from page 30) 











arm (measured from needle point to 
pivot) gives an error of two degrees 
maximum with two perfect points of 
tracking. 

The pickup is now ready for use, but a 
coupling transformer is necessary as 
the impedance of the coil is not more 
than a few ohms. A microphone trans- 
former of a ratio of 50-1 to 150-1 is ex- 
cellent for this purpose. For prelimi- 
nary testing, an ordmary output trans. 
former will do very well, but for best re- 
sults in service, a transformer designed 
for this type of work should be used 
Watch for hum with a high-ratio trans 
former. Shielding may be needed. 

The grid of the first tube should be 
fed through a condenser of 0.01 uf. 


Compensation circuits 


One further point should be men- 
tioned. This pickup is truthful. Records 
are not. They have a bass cut and often 
a treble boost, running each way from 
| a crossover point, usually in the octave 
above middle C on the piano. This meth- 
od of recording is necessary for techni- 
cal reasons which need not be discussed 
now. But it follows that a tone correc- 
tion, or equalization, network is neces 
sary. The circuit published in Rant 
CraFtT, November, 1945, in an article by 
George Bertsche is excellent. Using full, 
or nearly full, bass boost and 60 to 7 
percent top cut, the results are as near 

















. . — 
— | to perfection as may be found. to 
In conclusion, here are a few practical by 
| notes. Do not use too strong a magnet, ot 
or its attraction to the turntable will in- Ing 
crease the apparent weight of the pick- hi 
up. If this effect is troublesome, pad 
the turntable top with composition pli 
ol RADIO.Che ir ANSwers, ae board or, —- = a * — “ 
= Outen sponge rubber. Best practice is to 
#32 — ADVANCED 5 — the pickup floating on sponge rubber. tu 
sPeciolized face TECHNIQUE. ss Finally, this type of pickup is not ™ 
ed serviceman tion on Servicing be atoageg critical, and the design given may be pa 
#33 — AMPLIFIER BUILDER: i ee | adapted or changed in any way desired. to 
constructor of sound equi DER’S GUIDE. Fo, ee | The only essential thing is a light coil ti 
on amplifier design and ea A wide range of wie ond | of few turns vibrating across a mag- st 
#34 — RADIO-ELECTRO nstructional details of many Pie eg | netic field. A pickup using this prin- ol 
NIC CIRCUITS, (See descript; Plifiers, | ciple, but using rubber damping (which 
ease enh | in this writer’s view is undesirable) can : 
Ond accessory equipmen: waniec: | be made by cutting a celluloid form bar- z 
#36 — RADIO TEST INSTRUM : | rel-shaped from an old toothbrush han- 
copacity meters, portable RUMENTS. How to build signal tracers dle, making it %-inch long, %-inch in te 
erators, tube checkers, pe bench multicheckers, signal dia. the middle, and 1/16-inch at the ends. A - 
#37 — ELEMENTARY papi ic voltmeters, etc. groove can be nicked around its —_ 7 
Equipping the Shen, eal ° SERVICING, Covers: Planning ond 20 turns of wire set in, and the = ‘ fi 
Methods, Servicing sig : a Circuit Checks, Signal Tracing : | jammed in a tapered hole in the a . 
#38 — HOW To ietehan ike eceivers, etc, The coil is mounted by slipping —_ 
described including inti 18 modern sets are nae ms — an ~_ om Re. A 
operated, a.c.d.c., and miniotes | roadcast, v.h.f., portable, a.c- | clipping these in the pole pieces. 
eee | sults are good, too, and what could be 
- = | simpler? The device outlined, however, : 
SS eS SSS SSS SSS SSS STS SSS SSC SKS SSSSS Sess ees esses while taking more time and care to 0 
RADCRAFT PUBLICATIONS, Dept. 77 See Your Dealer work out, will be more durable and give s 
25 West Broadway, New York 7, N. Y. if He Can't Supply You, Use Coupon trouble-free reproduction indefinitely. S 
Send me the volumes (50¢ each, postpaid) checked. My dealer is unable © AM 10 | Those who are addicted to that hor- d 
a none | rible sound known as “a lovely mellow : 
secs chiniaaantaciaaaaacaae oJ 29 alee tone” will not be interested in this pick- 
Your Name .......-.:- jeans itsbeinenterinectens 30 D 35 up. But any who want accuracy and 
Address « pacer nitecsroall 31 0 36 brilliance; who seek the nearest thing s 
Dealer’s Name .. a seks ete casaie asi aie 2 32 0 37 to perfect reproduction may find it . 
ea io nsindiniile TO A D 38 worth constructing. 
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MORE SERVICE --- LESS MONEY!! 


THE MODEL 450 


TUBE TESTER 


A complete up-to-date unit designed for both bench and portable work. 


Uses a 41%” 


square rugged meter. 


Features an unusually attractive 


etched panel and comes housed in a beautiful hand-rubbed oak cabinet. 
Portable snap-on cover makes it ideal for either bench or portable use. 


Up-to-date, 


of course, it checks the many post-war miniature tubes 
such as the 6AG5, 6AQ6, 12AT6, 12BD6, 26D6, 35W4, 


50B5, 11723, ete., 


in addition to all other receiving tubes. 


Specifications: 


® Tests by the well- ogattines * Tests BOTH plates In reo- 
ethod tube tifters. 


quality. direct! a th 
Qu: y. rectly re on LJ 
seale of the meter. * 1 ie 


* Tests shorts and leakages up * NOISE TEST: Ti 


to 3 Megohms in all tubes. 


% Tests leakages and shorts of 
any one element AGAINST 
all elements in all tubes. 


either 


faulty 


* Tests individual sections such 
as diodes, triodes, pentodes, 
etc., in multi-purpose tubes. 


line voltage ad- 


front panel for p 
phones 
amplifier will detect” or 


f elements and loose a 
*% Works on 90 to 125 Voits 


phonic tubes or noise due to 


internal connections 


60 Cycles A.C. 





Model 450 « = gat with 
portable cover “ond operat - 
ing instructions. 


ONLY 


jacks on 
fugging | in 














PLEASE PLACE YOUR ORDER WITH YOUR REGULAR RADIO PARTS 
LOCAL JOBBER CANNOT SUPPLY YOU, KINDLY WRITE FOR A LIST OF JOBBERS IN YOUR 
STATE WHO DO DISTRIBUTE OUR INSTRUMENTS OR SEND YOUR ORDER DIRECTLY To US. 


JOBBER. IF YOUR 








SUPERIOR INSTRUMENTS CO., 227 Fulton St., Dept. RC-7, New York 7, W. Y. 





to tune this set. The capacity is varied 
by pressing one metal plate against an- 
other, a thin sheet of insulation separat- 
ing the two. The closer the plates, the 
higher the capacity and vice versa. 

The receiver is housed in an attractive 
plastic cabinet; the aerial, ground, and 
headphone terminals are mounted on 
the back. When the tuning knob is 
turned, the indicator moves across the 
seale observed in the window in the front 
panel, This sets needs a long aerial (100 
to 150 feet) and a good ground connec- 
tion, preferably to a water pipe. Signal 
strength depends largely on the grade 
of headphones used. 

The tuning condenser varies the ca- 
pacity across the secondary coil of the 
aerial coupler. The loosely coupled aerial 
coil helps to improve the selectivity. 
No batteries are required and no detec- 
tor adjustment is necessary. Reception 
thus becomes a very simple matter. The 
crystal detector is a 1N36 type. A small 
fixed condenser is connected across the 
headphones. 


A wristband radio 

The Da-Myco “Dick Tracy” wrist- 
band receiver illustrated in Photo C is 
one of the latest and smallest tunable 
sets to make its appearance. The photo 
shows the compact manner in which the 
designers have built this receiver, which 
even has a tuning inductor stowed away 
inside the phone shell. The headphone 
has a steel magnet and a single coil of 
about 1,000-ohm resistance, mounted on 
4 soft iron core at its center. 

The tuning coil has an iron slug in- 
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THE CRYSTAL RADIO MAKES 
A COME-BACK 


(Continued from page 33) 











side it to boost its inductance. A slider 
moves across the turns, over a path 
cleared of insulation in one of the sim- 
plest and oldest of tuning circuits. The 
tuning lever moves in a slot cut through 
the side of the case and terminates in an 


BRASS FIXED CONDENSER PLATE 
DIAL~y 
PLASTIC DIAL POINTER, 
ON SAWTOOTH BAR 
TO ENGAGE GEAR 
WHEEL ON SHAFT. 


SET SCREW 


TUNING KNOB 

| SHAFT Wi 

1! GEAR 

1) MOLDED 

tt iN ONE 

PLASTIC THREADED CLAMP PLATE _ 
FLOATING PLAST! © PLATE — 

MOVEABLE CONDENSER PLATE OF 

BRASS SPRING METAL 


FRONT OF CABINET 





- 
INDICATES “CUTAWAY” VIEW OF PLASTIC 
Fig. 3—Detail of Revell radio condenser. 


insulated knob. The fixed crystal detec- 
tor is of the radar type (germanium) 
and requires no adjustment. A fixed 
condenser is shunted across the head- 
phone. 

Two jacks are provided in the side of 
the case to which aerial and ground 


connections are made. As with all other | 


crystal sets, the longer and higher the 
1947 


. - . 

aerial, the better the reception. For 
apartments and other locations where it 
is not convenient to erect an antenna, a 
compact aerial device is available which 
plugs into any convenient outlet. This 
device consists of a condenser and a 
suitable inductor which bridges the set 
across the lighting circuit; no current 
passes through the set. 

References : 

Diode vs Crystal Detector, Ravio-Crart, Jan, 
1946, 

Loud Crystal Reception. J. D. 
Ravio-Crart, Sept., 1945. 

Interflex (Short-Wave) Crystal and 1 tube set 
Rapio-CraFt, Oct., 1943, 

Crystal Signal Tracer, Rapio-Crart, May, 

Crystal Receiver (Short-Wave), 
March, 1943, 

Crystal 
May, 1943. 

Crystal Diodes, with table of fixed 
detectors, Rapio-Crart, March, 1946. 

Link-Coupled Crystal Set (with superior se- 
lective tuning). Carroll Utermahlen, Ravw- 
CRAFT, Sept., 1946. 

A Modern Crystal Set, 
Craft, Dec., 1946. 

Germanium Crystal Probe, R. E. 
Ravio-Crart, Sept., 1946. 


Amorose, 


1944 
Rapo-C SRAFT, 


Works Loud Speaker, Rapio-Ceart, 


crystai 


W. J. E. Spain, Rapto 
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AMAZING NEW 
Pocket or RADIO! 


Purse size 
SMALL AS A PACK OF CIGA- 
RETTES! Weighs only 
ounce 2—Beautiful black 
Pea plastic case 
A=, K diode. Hi-Q- slide dial. No tu bes, 
‘plug-ins’ 


ait Ea) batteries or electric 
Receives local broad 


vi 4] & required! 
" casts and 
GUARANTEED TO PLAY 
when used according to instruc 
tions sent with each radio! You 
can use it at home, 
offices hotels, 
= — 


cabins, 
of fun—real entertain 


men 

(cash, on order, check) and pay 
Send Only $100 postman $2.99 plus delivery —~ 
m arrival or send $3.99 for postpaid delivery. Co 
plete as shown ready to play with self contained —a 
sonal phone. For Gifts—children will love it—grown- 
ups too! An exceptional value—order yours and enjoy 
the many good radio programs coming! Don’t be with- 
out your Pa-Kette bre another day! (All foreign or 
ders $5.00 U.S 
Pa-Kette Electric Co. 


, 
Dept. RC-7 Kearney, Nebraska 
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FREE! Send for it NOW! 











LARGEST STOCKS 


SPEEDY, EXPERT SERVICE! 


Send for your FREE copy of the most 
complete Buying Guide for.Everything in 
Radio. Features thousands of radio and 
electronic parts, latest home radios, sound 
Systems, amateur gear, builders’ kits, 
servicemen’s equipment, tools, books— 
world’s largest stocks of quality equip- 
“‘ment—all at lowest prices! Expert help; 
fastest service! 


More than 10,000 items—Com- 
plete lines of all leading makes. 
Largest stocks of hard-to-get 
parts. Lowest money-saving 
prices. Get everything you 
need in Radio from ALLIED! 


Public Address—entirely new 
line—new styling, new design 
features. Packaged Ready-to- 
Use Sound Systems; everything 
in amplifiers, speakers, mikes, 
intercom and recording. 


Amateur Gear—immediate de- 
livery on latest communica- 
tions receivers. Time payment 
plan; trade-ins accepted. Head- 
quarters for all ham and ex- 
perimenters’ needs. 


Handy Dictionary of Radio Terms 
Radio Ratio Circuit Handbook 

Radio Builder's Handbook 
Books _ Simplified Radio Servicing 


Radio Formulas and Data 


Radio Data Handbook 
ALL SIX BOOKS No. 37-799... $2.00 
rat ty Parallel Resistance and Series Capacitance 
Calculator. No. 37-960 25¢ 
C2) R-F Resonance and Coil Winding 
Calculator. No. 37-965 


ALLIED RADIO 


ALLIED RADIO CORP. 
"833 W. Jackson Bivd., Dept.2-G-7 Chicago 7, tlt. 
0 Send FREE Radio Catalog 
( Send 6 Books No. 37-799 
Send Calculator No. 37-960 
Send Calculator No. 37-955 
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V.F.0. EXCITER OR TRANSMITTER 
(Continued from page 32) 





previously discussed. To calibrate the 
other half, switch in C3 and set the vari- 
able tuning condenser at maximum ca- 
pacitance. Then vary C3 until 3.5 me 
just comes in. In this particular case it 
occurred when C3 was a parallel com- 
bination of two ceramic condensers, a 
100- and a 20-puf unit. Otherwise it 
would have been convenient to use a 
100-yyf fixed and a midget variable of 
about 35 puf, adjusting the latter as 
required. The calibration was made to 
coincide with the band and it is impos- 
sible to operate out-of-limits uninten- 
tionally. 


The plate circuit of the e.c.o. is tuned 
to the second harmonic, 80 meters. This 
provides good isolation and permits a 
higher stability to be attained. The coil 
is wound with 42 turns of No. 22 wire 
on a %-inch polystyrene form screwed 
to the chassis. A 100-uuf trimmer con- 
denser sets the band and tuning is done 
with a 50-uuf midget variable. Actually 
this is a non-critical control unless fre- 
quency is changed over a wide range. 

Voltage to the 6SJ7 is regulated by a 
VR-150 and a VR- 
90 in series. The 
large screen resist- 
or drops the volt- 
age to about 100. 
This tube does not 
become too hot to 
touch even after 
operating a long 
time. 

Oscillator output 
is capacitance-cou- 
pled to the buffer 
G6F6. This tube 
runs Class A for 
good isolation. An 
r.f. choke is used 
in the plate circuit 
in series with the dropping resistor. 
This runs quite hot but is well within 
its ratings. The plate voltage is about 
800 and the screen runs at about 150. 
If more output is desired this tube may 
be run at higher ratings. : 

The 2-tube exciter may be either ca- 
pacitance- or link-coupled to a multi- 
band exciter. If the leads are long it is 
better to use link coupling, using an un- 
tuned transformer instead of the rf. 
choke in the 6F6 plate circuit. 

After experimenting with various 
push-pull, push-push, and single-ended 
final stages, the latter .was finally 
adopted, but two tubes in parallel are 
used for more output. Such a circuit can 
feed a single wire effectively and is 
easier to excite than push-pull. The 
latter does, of course, give slightly high- 
er output for a given input. Type 807 
tubes are used in the final. These are 
now available at less cost than most 
receiving tubes. They require little ex- 
citation, give ample output, and are 
well shielded. With 400 volts on the 
plates, output is about 50 watts. 

High-frequency parasitics were very 
much in evidence at the start, as is to be 
expected from sensitive beam power 
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tubes. They were completely eliminated 
by connecting 50-ohm resistors in each 
screen lead and small chokes in each 
plate lead. The chokes are made of 15 
turns of No. 28 wire wound on (and in 
parallel with) 10-ohm resistors. Shield- 
ing between grid and plate circuits is 
ample, due to sinking the tubes below 
the chassis level. The tubes were found 
to run cooler without shields. 


A pi network couples the final to the 
antenna and gives very satisfactory re- 
sults. This system permits continuous 
variation of power input to the final by 
adjusting the coupling. The tank coils 
are wound to resonate in the desired 
band when both coupling and tuning 
condensers are at half capacitance. This 
is done because an increase in capaci- 
tance of one condenser must be accom- 
panied by a decrease in the other to 
maintain resonance. 

The coils L for the pi network are 
space-wound with No. 22 wire on plug- 
in forms 1%-inch in diameter. There 
are 38, 15, and 6 turns on the 80-, 40-, 
and 20-meter coils respeetively. Length 


L2 and its air and mica condenser are well seen at bottom center. 


of winding is 2 inches on the 80, 142 on 
the 40 and 1 inch on the 20-meter coil. 

Choice of either oscillator or final 
keying is provided. Many amateurs pre- 
fer the-latter in order that there will be 
no interruption of the oscillations. Oscil- 
lator keying permits break-in operation; 
however it is necessary to add a C-bat- 
tery or cathode bias resistor to prevent 
overloading the 807’s. 


Calibration and operation 

After the rig has been completed and 
tried out is a good time to calibrate the 
main dial. A 100-ke crystal oscillator 
(preferably checked with WWV) is 
good for this purpose. To obtain 100-ke 
markers through the 80-meter band, 
crystal harmonics are caused to beat 
against the v.f.o. signal while listening 
in on a shortwave receiver. If the latter 
is tuned to 80 meters, zero beats will 
be heard at 3.5, 3.6, 3.7... ke and these 
points can be marked on the v.f.o. dial. 
To obtain 50-kc markers, the receiver 
is tuned to 40 meters. Here again zero 
beats are heard every 100 ke, that 1s, 
7.0, 7.1, 7.2... , but the first corre- 
sponds to 3.5 on the v.f.o. dial and the 
second is a harmonic of 3.55. In other 
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words, the calibration now may be made 
every 50 ke on the 80-meter v.f.o. dial. 
Tuning to 20 meters will provide a 
marker every 25 ke, and so on. Since 
the scale is practically linear, it is hard- 
ly necessary to go so far. 

To put the rig on the air on 80, the 
main dial is set to the desired fre- 
quency with the switch under the dial 
thrown to the proper range. The buffer 
condenser is used as a trimmer and is 
adjusted for minimum reading on the 
panel meter. This indicates maximum 
excitation to the final grids. The an- 
tenna-coupling condenser is then set to 
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NEWEST RECEIVERS! 


National HRO (less power 


on your used Receiver 
or Test Equipment 


You'll be amazed at the extra-liberal allowances 
Walter Ashe gives you. Here’s your chance to 
exchange for brand new, big name merchandise 
at a fraction of its value. You'll save yourself 
money if you take advantage of this oppor- 


tunity now. Don’t put it off! Wire, write or phone today 
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Fig. 2—Switching circuit for crystal control. 


the desired loading and the tuning con- 
denser is resonated for lowest meter in- 
dication. If this reading represents an 
input lower than that desired, the coup- 
ling condenser is set at a lower capaci- 
tance and the other condenser retuned. 

The panel meter is calibrated directly 
in watts input rather than conventional 
plate milliamperes. A resistance-wire 
shunt is adjusted across the 1-ma meter 
until full-scale deflection corresponds to 
250 milliamperes. Since the plate volt- 
age is 400, full deflection is equal to 100 
watts input. Furthermore, power is pro- 
portional to current when the voltage is 
kept constant, therefore the meter reads 
in watts. For example, if the indication 
is 0.47 it is equal to 47 watts. With the 
circuit constants shown in the sche- 
matic, maximum (off-tune) input is 
about 100 watts. Don’t permit the trans- 
= to remain in this condition for 

ng. 

Most QSO’s will probably be on a 
single frequency for both reception and 
transmission, If the final is keyed, this 
means that the local transmitter oscil- 
lator will interfere with the incoming 
signal. The toggle switch under the 
vf.o. dial can be used to good advantage 
here. After transmitting on the desired 
frequency, throw the switch; this 
changes the frequency but does not in- 
terfere with oscillations. However, don’t 
forget to throw the switch back again 
before transmitting! 

A flexible frequency is handled more 
conveniently when a rig contains few 
controls and circuits, and in any case the 
signal stability is best at low harmonics 
of the oscillator frequency. For these 
reasons and to keep the rig from be- 
coming too complicated, no doublers 
have been incorporated. However, the 
buffer circuit resembled a Pierce crystal 
eseillator so much that we couldn’t re- 
Sist trying it out that way (without 
affecting the v.f.o. channel in any way, 
of course). All that has to be added for 
alternative crystal control is a socket, 
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speaker) 
National NC-173 ........ 
NC-173 Speaker 


a 


RM 

Hammarlund HQ-129X 
(with speaker) 
Hammarlund SPC-400X. . 
Hallicrafters SX-42 
Haliicrafters X-40 
Hallicrafters S-38 . 


Prices subject to possible change. 


TEST EQUIPMENT 
FOR FAST TRADE! 


General Industries Model 
with turntable 


$975 


3391/3 73 RPM $15.99 
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ARMY SURPLUS 


i ee 


AMPLIFIER CHASSIS 


WITH COVERS 


#3971 Deluxe, 

Regular net $3.69 
Type HS-23 Our special price 

poe lage» #3983 Standard 

Regular $3.51 

Qur special price ... 

(Limited quantity) 


SURPLUS NAVY 





Hickok Waterman 
Jackson Du Mont 
Precision Feiler 
Simpson Melssner 
McMurdo Silver Triplett 
Radio City Products Reiner 
Rebson- Burgess CA 
Chicago industrial Bliley 
Special Products Co. Hanlan 
Industrial Instrument Monitor Piezo 
Cornell-Dubilier Weston 
Coastwise Electronic 


. ykanol. 
husky 
$29.6 


New 2 Mfd. 


Sprague 











SURPLUS FILTER 
CONDENSERS 


An honest bargain. 2 Mfd. X 5000 
Vv Mounting bracket and 
standoffs 
3 

SPECIAL .... 


x 
Metal can with standoffs 


and brackets. Reg 
$25.44. SPECIAL . 


PUBLIC ADDRESS HORNS 
Weatherproof, corrosion resistant. 
t handling 
input ... be “6 oe $1 9.95 
RG-8/U BRAND NEW SURPLUS 
Regular 51 OHM COAX 


wae 


4000 V. Ol] filled 


Under 100 ft. 
Over 100 ft 
1000 ft. or more 
MEISSNER KITS IN STOCK 
6 tube 2 uper het kit 


° -$.06 














RCA 1 KW MODULATION XFORMER 
Heavy Duty modulation xformer. 

o plate 

for plate 

for screens of beam pc 


insulators 





SCOPE 
TRANSFORMER 

>, 2100 volt @ 10 MA 
wer sec, 115 volt 60 cy. 
pri. Shielded metal 
ease with stand off 


band s 

complete with tubes, 

less cabinet eeeee $24.70 

3 tube AC-DC TRF kit less 

tubes eee . 

Kit of tubes for above .... 
REVERSIBLE MOTOR 

$ 25 50 inch-pound torque. Ye to 3 

r.p.m. Conversion instructions fo: 

+ rota 


beam drive and wse oF 








SURPLUS CHOKE 


5 Hy. 150 MA filter choke. Very 
conservatively rated 70 ohms DC ros. 


x 314%4"x 4" Metal case, 
Standoff insul. Moisture proof $1 -29 
wah. Add, 


WwocTrF 





NEW CALL LETTER PINS 
Make your Ham call known 
Wear a call pin, or any ten 
letter name. Durable chrome 
le on blue, black or red 
background. Maximum of ten 


. 
2 
@ Talk about Service! All or- 


ders shipped the day we 
get ‘em! 





HAND MIKES 
BRAND NEW!! 
Shure T-17, $.B. Carbon 
Sturdy, Efficient 
wet each $1.49 


Wwoswo wowTm wopct wun 


115 VAC. $4.95 


NEW SHIPMENT!!! 
Surplus throat mikes, 220 
ohm button, Com- 

pare ard save! .. ° 


WONRF WOQDF WwOlYD 


PRADIO CO. 
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blocking condenser, toggle switch, and, 
of course, a crystal (Fig. 2). This 
makes it possible to change to crystal 
control at will and easily. 

The output of the single-tube oscil- 
lator is slightly greater than that of the 
2-tube v.f.o. unit. There is ample exci- 
tation to the final stage so that it can 
operate as either a doubler or a tripler 
with suitable crystals. We can even get 
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PEN-OSCIL-LITE 


Extremely convenient test oscillator for all radio 
servicing; alignment @ Small as a pen @ Self 
power nge from 700 cycles audio to over 
600 megacycles u.h.f. @ Output from zero to 125 v. 
@ Low in cost @ Used by Signal Corps e Write for 
information. 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 


—ROTA-BASE 


NEW HANDY LAB. DIAL actually gives a “prong” 
of radio tube connections. Simply the 

e tube number desired on the BASE 

‘tt connections are instantly indi- 

the ‘‘prong’’ diagram. No more valuable 

time lost thumbing pages or on lengthy readings. 
Filament, grid, plate, cathode, etc.. to MORE THAN 
300 tube types are given. PRICE NOW ONLY $1.00 
postpaid or sent C.O.D. plus postare Irder ° 
money refunded if you are not delightfully pleased. 


REED MFG. CO.23! 5.02, 3" cau. 


























a few watts of 28-mc ouput from a 7-mc 
crystal! 
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LEARN 
ELECTRIC MOTOR 


REPAIR ! 


ELECTRIC 
MIO rer 7 side ipo! 


book shows 
you how— every 


Peatrert Rateniorr 


IT PAYS T0 SPECIALIZE 
IN SOMETHING DIFFERENT 


There’s good money in electric motor repair! 
The field is not crowded—and what could be a 
finer more profitable addition to your already 
established radio service business? Every home 
you visit on radio work has many motor-driven 
appliances. Be the man who can repair them! 

ELECTRIC MOTOR REPAIR, the unique new 
book by the publishers of the famous Ghirardi 
R adjc +Electronic books, teaches you the work from 
the very beginning. Explains every detail of motor 

trouble diagnosing, repair and 
rewinding. Covers a-c and d-c 
motors, synchronous motors and 
generators and mechanical and 
electrical control systems. 


A “BENCH” BOOK 


Based on what you can learn 
from this big book alone, you 
can train for prompt, profitable 
motor service. Quick reference 
guides for use right at the 
bench show_ exactly how to 
handle spe jobs. Invaluable 
for beginners or for daily refer- 
ence in busy shops. Unique Duo- 
Spiral Binding divides book in- 
to 2 sections permitting text 
and the more than 900 diagrams 
and illustrations to be seen AT 


THE SAME TIME. 


“BORROW” IT FOR 
5 FULL DAYS! 


Send coupon now! Practice 
from ELECTRIC 
MOTOR REPAIR 
for 5 days. If not 
more than satisfied, 
return book and 
every cent will be 
cheerfully refunded. 





Dept. RC-77, Murray Hill Books, Inc. 
232 Madison Ave., New York 16, N. Y. 


Enclosed $5 ($5.50 foreign) for a copy of 
ELECTRIC MOTOR REPAIR Book; or send re o.D 
for $5 plus postage (no foreign C.O D.'’s) In 
either event, if not satissed, it is understood I 
may return — in 5S days for complete refund 
#¢ my money 


City & Dist. No. 


66 








REFLEXED FOUR-TUBER 
(Continued from page 20) 





denser are installed in the screen-grid 
circuit, 

The 7E7 tube functions as the second 
detector, a.v.c., and also, when required, 
as the first audio amplifier in a reflex 
circuit. It is with the hookup and ac- 
tion of this tube in the circuit that we 


| are primarily concerned. 


In the conventional connecting of a 
diode detector in a radio circuit the high 
potential of the signal input transform- 
er L4 is connected to one or both of the 
diode plates. This results in compara- 
tively low gain and poor selectivity for 
the preceding stage of carrier amplifi- 
cation, because the secondary of its 
transformer is loaded with the audio 
signal. These two serious disadvantages 
of the diode detector are eliminated in 
the circuit of this set. At the same 
time the distinct advantages of the di- 
ode as a linear detector are retained. 

A simple inductance L5 is placed in 
the cathode circuit of the diode tube, 
causing cathode voltage to vary with 
the r.f. signal, and detecting it on the 
cathode’s negative half-cycles. 

The value of L5 should substantially 
equal the carrier frequency. In other 
words, it should be large enough to reso- 
nate at about 456 ke when the i.f. is 456 
ke. A spare i.f. winding with several 
turns added will work, or a 2.5-mh ra- 
dio-frequency choke coil will serve the 
purpose. The larger the coil, the greater 
will be the gain and selectivity, but this 
must not be carried so far as to produce 
instability in the set. 

L5 is not tuned, and should be shield- 





ed if necessary, though if carefully 
placed, shielding should not be required, 

The secondary of L4 is connected 
directly to the control grid of the 7E7 
tube. To prevent. loading of this trans- 
former, and thus to secure the greatest 
gain and increased selectivity, the con- 
trol grid must be maintained at a nega- 
tive voltage greater than the incoming 
peak signal voltage. The negative bias 
and a.v.c provided in this circuit are in- 
tended to do just that. 

A novel and thoroughly practical fea- 
ture of this set is the use of two variable 
controls, R5 and R12, Each should be a 
minimum of 1 megohm, and for better 
results may be 2 megohms. Each has a 
tone tap, preferably near the center but 
not less than 500,000 ohms up from the 
bottom. 


The schematic clearly indicates the 
proper connection of the two controls in 
the circuit. 

R5 in the detector circuit is used to 
cut the reflex feature in or out at will. 
When the-center arm 6 is moved to a 
position between c and a the audio sig- 
nal is reflected to the control grid (No. 
6) of the 7E7 tube, thus making it the 
first audio amplifier? When this is done 
the center arm 6 of R12 is moved to a 
position near a of that resistor. Now 
not only volume but tone as well can 
be controlled. For example, if the vol- 
ume is lowered by adjusting R5 and 
correspondingly increased by adjust- 
ing R12, the resulting tone will have 
a lower pitch, and much noise will be 
eliminated. 






































Suggested by R. ¢ 
Ai Redmond, Auburt. 
ip N. Y. 


“What kind of current does it use—A.C. or B.C.?" 
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The first audio amphfier is eliminated 
when the center tap 6 of R5 is moved 
to a position between c and d. In this 
ease the center tap of R12 is moved to ¢ 
for the loudest signal, and thereafter 
the volume is controlled by R65. 

For local stations by day and most 
stations by day or night the first audio 
amplifier will not be required for rea- 
sonable volume and the best in radio 
reception. The additional audio ampli- 
fication will be undesirable also when 
headphones are used. 

When properly constructed and ac- 
curately tuned the selectivity of this 
set is high. In this connection it must 
be remembered that the i.f. transform- 
ers cannot be tuned with a metal screw 
driver. A nonmetallic driver such as 
can be made from a plastic toothbrush 
handle is a necessity. 

When building this or any other radio 
set it is well to keep in mind certain 
fundamentals: Use good parts, Keep 
grid and plate leads as far apart as 
practicable; also keep these leads as 
short and. direct as is convenient. Keep 
all leads close to the chassis or other 
grounded parts. Make sound soldered 
connections. 

When more than 100 volts is avail- 
able for the B-supply it may be neces- 
sary to install appropriate resistors 
and by-pass condensers in the screen- 
grid circuits, 

Use good components and careful 
work in the audio end, 

No amount of effort applied on the 
detector circuit will compensate for 
poor performance of the power amplifier 
or for a poor, mismatched or low-qual- 
ity speaker. 

In connection with the foregoing, and 
especially for beginners, attention is di- 
rected to the excellent article ‘Problems 
Underlying Construction of a 5-Tube 
Superhet,” by H. A. Nickerson, page 24, 
Rapio-CraFt for October, 1946. 

A set that fails to bring in far distant 
stations regularly should not be con- 
demned for that reason alone. The fault 
may be due to atmospheric conditions 
which may continue for several days at 
a time. So do not be in too big a hur- 
ty to tear up your set. 





NOTES ON SERVICING 
(Continued from page 58) 











circuit diagrams of the set under re- 
pair, the voltohmmeter, a signal genera- 
tor, tube tester, and the usual tools. A 
beginner can locate trouble in a set more 
quickly with a signal tracer (usually a 
tr.f. set which has a probe to connect 
at any point on set under test and gives 
an audible signal or operates an “elec- 
trie eye”) than the experienced service 
man with his voltohmmeter and great 
experience, 

Too many servicemen stop with re- 
Placement of a defective part. An effort 
should be made to put the set in top- 
notch condition by adjustment of trim- 
mer condensers and alignment of super- 
heterodynes, cleaning out variable con- 
densers, the addition of baffles, lubrica- 
tion of bearings, addition of shields and 
condensers when needed. 
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TEST SET 2680 CRYSTAL RECTIFIER saree 


Sw 


FOR OVERSE! AS 
MENT, 

mews $i25) 

a: $15.95 


CRYSTALS New 
1N21, 22, 23, 25 

CRYSTAL 1N34 SYLVANIA $1.39 @ 2 wed 2-49 
DYNMTR 12 atv i 500V/50ma outpt . 95 


YNMTR 12/2 npt 275V/110Ma 
12V/3A out 


TRANSF 5V/11 J 4 KENYON 115V/60c Pri 7.95 


6:3VCT /TAL8.3V PeSAAIBVI80C, $7.95 
cased HV 
1100VCT/21i2ma, ‘115V/60c ca 6.50 
110-220 to 220-440 /160WATTS RATIO TR 4.95 
CONSRS G 
4Mfd/50, 1Oftorg2; 2 4/600. 
4mfd/600, 2for$1.25; 10mfd 
20mfd /600, eos 4.95; tsmfa/ 1000 coos 
2mtd/3000 $3. ‘4 4mfd/30' +e 
253 RADIOSONDE TRANSMITTER ... 











COLLAPSIBLE TELESCOPIC ANT/- 
AN30 [2”to9ft. 


ph ood SCM50/18 ft. MTG&base .. 
AMATEUR RANDOM BAND FREQ 
or 


aA 
colL 
TAL 
HA 
co 
AUTC 
1400 
= “ 





TRANSF 1500V/35ma, Pri 115V/60 cy 
i -y 9800V/32ma Pri 115V/400C 
$s 





“TAB” 
‘New Guaranteed Electrenic Parts 


That’s A Buy 


‘rt 
wins ! Fs 
\S 
e, 


~ DECIBELS > 


+ same 


RC35 3132” BAKELITE CASF sQuU a3 MODERN- 
ISTIC anrE ARANC E, RECTIFIER PE ANGE 
Ss L.US SIX DECIBELS, CAL FOR 19” 
PANEL ot DB Ch. — IN’ 600-chms AT 


3.79 EW GTD 
BOXED ‘Witt HD WARE. SPE- 


6007-4H-14A 


24V wat 
GE 2. 25ma ro CTR Galvo 314” B’C 
DUAL AN INDICATOR 200 microma, no “0 ‘adj 


ae SILVER & & MICA CONDENSERS . $0 for 


T VITREOUS W 
ER RHEOSTAT 35450 WATT ¢ - 
ROTAR ITCHE 
KNOB ASST WITH BUSHINGS. 
FUSES ASST BUSS & LITTEL-F 
HARDWARE GOOD ASSMNT ON 


MOTOR BRUSHES 100 ASSTD .. 
GROMMETS RUBBER 100 ASSTD .... 














Bootest 100000hm 8&ft cord & mAS5 ous ee 
AL STD 200KC Vacuum 10¢ 
STROnO FLASH TRANSF 1540V/115V /60cy 


2000 /4 
PRECISION ‘ONE MEG W. W/1e% “Resistors 
CHOKE CASED H.V. INSLTD 12 Hy /300ma 
3 or 
PP6L6/5000 ohm HiFi Multi-Tap-sec .... 


Goomens OTL 2MFD/2000WVDC .....2 for 
Transf 115V/60cy-500vet/60ma, " 6.3/4A 


Transf Tisv /60cy- 12% 30VC" rT 262 ma H Cased 


RAYTHEON VOLTAGE 
REGULATOR 


Cased New S. C. 
Tropicalized 


Adj-Voltage inpt 95-130 
toeewe outpt 115V .58 
ONE 


6% H 8% L 424” W OVERLOAD 
RUGGED. DESGN. 
TAB SPECIAL ; 


866A8 COMBINATION TUBES, 
TRANSFORMER & SOCKETS 

TRANSFORMER 866A’S ONLY 

at ~ Fi 9, COMBEMATEON Tubes, TRANSF, 


WRITE, FOR TUBE, TRANSF, CH 
CONDSR CATLOG 


VACUUM CONDENSERS 100mmf/- 


BENDIX GYRO—SERVO MECHANISM 14.95 
ree eeae MECHANICAL 115V/60cy 20.98 


13.95 
4.95 











ss BI 
cw3 RCVR c SOMPL ETE 11 BV. 60 413 
CW3 & F3 WILCOX RCVR COILS Ss :1/10me's 
Tr ST SET OSCILLATOR TM 61056 RF SIG 
OSCIL L 180 ABOBATORY UNI 
5 s 


230mc's it rs SV $95. 00 


: 50v/60cy " PATRED 
110VIN Ss 
GR VARIAC 200cu /86) OWATT /0to135V outpt 14. ‘95 


Amplifier 
Complete 


MINUS TUBES & POWER SUPPLY DYNAMIC OR 

Cc. OR LINE INPT FEEDS 
s . ~55DB. Includes 

. Istaudio to PPGrids Driverstage 6V6 

DriverTransf. to PPGrids. Modulator 

tubes 6V6 sidetone adj audio osc Amp & 

Hdphone monitoring jack. TAB SPE CIAL 

With 2; /6V6 & 6857 


GUARANTE ED U SED S.C. & NAVY. EQUIP CRYSTAL 
CALIB SIGGENERATOR 8-15mc's & = to77mc's— 
2nd,3rd&4thHarmonics usable coverage to 230mc’s, 
consists of 6J5XTALosc BodSDet, 2/6SJ7Amp, 9002 
7 Range ose | SY3G rectifie 


Ms PY L5V /O0cy $45. 00 


ed Bakel Mee T’BD 


r 28.95 
wih erarirrreraaaaerertrer erry Litre 
Mm N.Y.C. 


lege | and Industrial trade. Moneyback “aS ‘“aa 
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“TAB” © Dept. 7RC, 6 Church St., New York 6, N. Y., U.S.A. @ “TAB” 
CORNER CHURCH AND LIBERTY STS., 


ROOM 200 zx*«ek 











Ror 
LEGTANE SPECIALS 


DPDT Toggle Switch (C-H) 20A/125vV. Pr 
or 5 one side momentary. Screw tues 4 


114" deep 
i be J Asttenna. 4 brass sectio 
to 1312”. Locks open. i: 
oak ENIUM RECTIFIERS. Half-wave, 50V. AC ( 
amp. With hook-up diagram for half or full- 
wave rect. Each—69c. f 


s telescope 


9 10 ‘ee 2.95 


Suitable dipole —_ 49 





“OUNCE INPUT 
TRANSFORMERS 


(%"x1-3/16") 
} Dynamic mike 


Midget Audio Trans- 
former. 3:1 ratio. 
Ideal for interstage, 
“4 audio ose, ete, 1x 
12 for. .5.00 

















Telegraph Key & 6V. Buzzer (Western -—rapegaee 
Gap & tension adjust: 14” bakelite bas 1. = 
Key only. Platinum contacts 





!!1PHONO MOTORS!! Twin-coil 110v. 
AC quiet rim-drive, fan cooled. With deep 
flocked 9” turntable . 2 











TUBES: Perfect condition, 
. Guaranteed for 


but not in sealed 
days. 
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1—Bar, 812"x5 /16” 


lished, Fa" 16”x* ee Bie h 
9/16"K 4” 
*h’ shoe, ae 


h’shoe, 
2 cy ” eh, " (Shpg. yt. 
—(Similar to #5) Site” <t 1 
—Polished Block, 3°x234”x112”"; mag- 
ne tized wide or narrow sic de s. 
Unmagnetize 3 
6” O.D 3” 











R ADIO HARDWARE TREASURE. An indispensa- 
le assortment of approx. 1000 screv nuts, 


HEADPHONES (Army H 3) “2000 ohms. Leath- 
er covered, adjustable. th PL-54 plug 

Rubber phone cushions. Per pair eves 
HEADBANDS (HB-7) with 54 plug: “ cord 
PL-54 plug & 13” tipped. double cord .. 

1K-26 ext. jack for PL- ° 
EXPERIMENTAL TUBE s. 20 ‘ass 
types for testing, research, etc. 


rece iving 


rit. we tested 1.00 | 





SERVICEMEN’S KITS 


—R.P.. Antenna & Bae coils. 10 asstd 
eaker Cones asstd. 4” to 12” 
Zouaen free- ~edge ‘an etic CRY wor 
vasse co 
3— BAKEL ITE MIC A 
-00001 to .2mfd, 
ly marked 
= 4—TUBU L. AR BY- PASS cc ONDE: 
asstd. -001 to ae, 200- NOOWe 
2 9—Wafer Soc’ cket asstd. 4 to 7 * prongs 
z11—Shield Cans; lis asstd. for co 
tubes, transforme: 

# 12—Mica Padders & Trimmers: 
incl. multiple & ceramic base ty 
—Volume & Tone Controls: “io ‘asstd. 
wire- wound & carbon. Less se S .- 1.49 

#15—Wire-wound Resistors; 15 std. 

ohma ages. 5 to 20 watts 
2 16—IF Coils; 6 asstd. 
& slug-tuned. 


‘CONDENSERS. 
200-800WY, Cle 


ae asstd. 


‘ine luding “shielded 

P oad am — ° 1.25 

217—DIAL WINDC asstd; | sizes 

inel. flat & moulc ied, aaah “« convex glass 1.29 
# 18—Bakelite Coil Forms; 18 asstd. anal 


ass € ndensers: 16 
multi- section. 200- 


# 22—Resistor ge carbon & 
lees -wound, asstd. ohmag 3 to 3 watts 
#23—RADIO CEMENT & SOLVENT KIT. ¢ 
Zz. each of all- — se cement & thinner. 
With brush 
2 24—Shaft Exte nders, Reducers, “Couplings: 
) asstd. most pop yular types used in s 


#25 5—SPRING ASSORTME NT. 60 
compression & expansion for dials, 
buttons, relays, etc. 


asstd. 
push- 











PROMPT SERVICE ON ALL SPEAKER & 
PHONO PICK-UP REPAIRS 


Minimum Order $2.00—20% Deposit a on 
all orders. Please Add Sufficient Postag 


vy 44: %-@me) motel, | 4mm 1, loll a] 4 me Metel| a.) 
65-67 Dey STREET 
WORTH 2-0284-5 
12,000 SQ FT. OF RADIO PARTS 





New YorK 7, N.Y. 








250-WATT FM-AM TRANSMITTER 
(Continued from page 31) 








age developed across the capacitor, or 
from the 6SJ7 grid to ground, lags the 
oscillator tank voltage by approximate- 
ly 90 degrees. This lagging grid voltage 
causes the 6SJ7 plate current to lag the 
oscillator tank voltage by approximate- 
ly 90 degrees and the tube then appears 
as an inductance in parallel with the 
oscillator tank circuit. The frequency 
of the oscillator will then be increased. 


When the transconductance of the 
6SJ7 modulator tube is varied by an af. 
signal voltage applied to its control grid 
from the 6SN7-GT speech amplifier, the 
magnitude of the inductive reactance 
across the 6F6-G oscillator tank is 
caused to vary at an audio rate. This 
change in inductive reactance causes 
the oscillator frequency to be varied at 
a rate which depends upon the fre- 
quency of the audio modulating voltage 
and by an amount which depends upon 
the amplitude of that voltage. If the cir- 
cuit values as given here are carefully 
followed, the 6SJ7 reactance-tube modu- 
lator will give linear frequency modula- 
tion and produce many times as much 
deviation as will be required for am- 
ateur communication. 


Frequency-stabilizing circuit 

The 6H6, the 6SA7 and the 6C5 tubes 
function as a correction or stabilizer cir- 
cuit to stiffen the frequency shift or 
deviation of the 6F6-G oscillator during 
the periods of frequency modulation. It 
will be noticed that the grid of the 6SJ7 
reactance-tube modulator is returned to 
ground through two isolating resistors 
of 500,000 ohms each and the two 100,- 
000-ohm resistors connected across the 
6H6 discriminator output circuit. 

As mentioned above, any change in 
the transconductance of the 6SJ7 will 
cause an effective change in the oscil- 
lator tank circuit inductance and there- 
by cause a corresponding change in the 
oscillator frequency. The direction of the 
frequency shift, i.e., to a higher or lower 
frequency, will depend upon the polarity 
of the voltage applied to the control 
grid of the 6SJ7 tube; the amount of 
the frequency shift, t.e., the number of 
kilocycles, will depend upon the magni- 
tude of the 6SJ7 control-grid voltage. 

The r.f. voltage at the grid of the 
TB-35 will be fed, in proper proportion, 
to the signal grid of the 6SA7. The 6C5 
tube is connected as a Pierce crystal 
oscillator, operating on a frequency of 
7,000 ke; its output is fed to the injec- 
tion grid of the 6SA7. When operating 
on FM, the 6F6-G grid circuit will be 
tuned to a frequency of approximately 
3,675 ke and the 6F6-G plate and TB-35 
grid circuit will be tuned to twice 3,675 
ke, or 7,350 ke. Now, if we mix the 7,350 
ke and 7,000 ke signals we shall obtain 
in the plate circuit of the 6SAT7, a beat 
frequency or “i.f.” equal to the differ- 
ence between 7,350 ke and 7,000 ke or 
350 ke. 

The 6SA7 output signal voltage is fed 
to the primary of a tuned discriminator 
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transformer adjusted for resonance at 
350 ke. Connected to the secondary wind- 
ing of the discriminator transformer js 
a 6H6 diode rectifier tube. Two load re- 
sistors of 100,000 ohms each are con- 
nected in series across the cathodes of 
the 6H6 tube with the d.c. return from 


eo _ = - - - 


Fig. 2—Discriminator curve. Center is 350 kc; 
left: higher frequencies, right: lower. 


the discriminator transformer secon- 
dary winding center tap connected to 
the resistors. 

As long as the if. signal remains 
exactly 350 ke, equal signal voltages 
will be applied to the two diode plates, 
equal currents will be drawn and equal 
and opposite voltage drops will appear 
across the two load resistors. Under 
these conditions, the net d.c. voltage out- 
put from the discriminator will be zero, 
and consequently no change in the trans- 
conductance of the 6SJ7 will take place. 
Thus, the frequency of the 6F6-G oscil- 
lator will not be affected. However, un- 
der conditions of frequency modulation, 
the 6F6-G oscillator frequency will vary 
with changes in the amplitude and fre- 
quency of the modulating signal. Thus, 
the if. or beat frequency will swing 
higher or lower than 350 ke. As shown 
in Fig. 2, for frequencies higher than 
350 ke, the discriminator output will 
produce a d.c. voltage having a positive 
polarity with respect to ground; for 
frequencies lower than 350 ke, a dic. 
voltage having a negative polarity with 
respect to ground will be produced. The 
d.c. voltage output vs. frequency devia- 
tion will be linear up to approximately 
50 ke each side of center frequency, de- 
pending upon the design of the dis- 
criminator transformer. This d.c. dis- 
criminator voltage is fed back to the 
control grid of the 6SJ7 reactance tube, 
causing its transconductance to change 
so as to correct the variation. 

This change in transconductance is re- 
flected into the 6F6G oscillator tank cir- 
cuit as a change in inductance and the 
frequency of this circuit is caused 
vary correspondingly. 

The second half of this article, describing the 


oscillator and r.f. sections of the transmitter, 
will appear in an early issue. 
JULY, 1947 
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TELEVISION OVER A LIGHT 
BEAM 





(Continued from page 22) 





the telecast program is handled by a 
second light beam comprising the modu- | 
lated light source at the transmitter, 
and the second photomultiplier cell at | 
the receiver, feeding into the conven- | 
tional loudspeaker system. In the dem- 
onstrations the two light beams have | 
been paralleled and directed so close to- 
gether as to overlap in part at the re- | 
ceiving end, yet each is directed by ad- | 
justable lenses and mirrors on to the | 
respective photocells. The video and | 
audio reproductions are on a par with | 
the usual electrically transmitted tele- | 
vision systems. 

The equipment demonstrated so far | 
has established that photovision is prac- 
tical. Further research promises to | 
make the system applicable to many 
fields of transmission of images and | 
sound. For example, in the transmission 
of color television, four color channels 
may be independently modulated with 
the red, green, blue, and sound signals | 
for a composite simultaneous color tele- | 
vision system. Use of filters at the re- | 
ceiving point allows selective separation 
of al] these signals even though trans- | 
mitted from a single sending point. 

Very recently DuMont engineers have | 
teen testing photovision equipment over | 
distances of several miles. Even with | 
the not yet perfected equipment now 
available, promising results are being | 
obtained with both video and audio sig- 
nals, The remarkable thing is that the | 
seemingly dull light spot on the trans- | 
mitting cathode-ray tube can be picked | 
up several miles away by suitable focus- 
ing means, despite bright sunshine, and | 
translated into pictures and sound. Fog | 
is still an obstacle, but further develop- | 
ments may largely circumvent such in- | 
terference. Full-scale commercial equip- | 
ment has been evolved in the past few 
weeks and will soon be demonstrated 
as photovision steps out of the labora- | 
tory and makes its bid for a place in | 
everyday telecasting. 

The highly directional characteris- 
ties of this communications mediun, | 
coupled with its privacy feature and re- | 
liability, makes it very probable that it 
will find many uses in other fields of 
communication, such as broadcast re- | 
laying and point-to-point telegraph or 
telephone. 


SIMPLE PANEL MARKER 
If you have one of the small rubber- 
stamp sets, it can be used to do a neat 
job of lettering on the panels of re- 
ceivers, transmitters, and other appara- 
tus. After setting up the type, attach 
a piece of cotton cloth to a block of | 
wood and coat it with a light coat of | 
white lead. Press the stamp lightly on | 
the surface of the cloth to pick up a | 
thin coating on the raised surfaces of 
the type. The stamp is then pressed 
lightly against the surface of the panel 
to transfer the lettering. Light pres- 
sure should be used to prevent smear- 
ing the letters. EDWIN Bonr, 
Chattanooga, Tenn. 
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TO BE AHEAD 
in Buying Cest Equipment | 











Model 599-A Tube and Set lester 


SPECIFICATIONS 
OC Volts — 5S ranges 0/6/15/150/600/1500 
volts. 1000 ohms per voit. 
AC Volts —.3 ranges 0/15/150/600 volts. 
OC Current — 3 ranges 0/6/60/600 milliamps. 
Output Volts—0/15/150/600 volts. 
Onmmeter — 4 ranges 0 /200/20,000 ohms ane 
0/2/20 mexohms. 


“ER BUY ACCURACY 
“3Ei BUY DEPENDABILITY 
“E35 BUY SUPREME-ACY 


Ask your nearest SUPREME Jobber for 
@ demonstration of Model 599-A Tube 
and Set Tester (above), Model 561-AF 
& RF Oscillator, Model 546-A Oscillo- 
scope, Model 592 Speed Tester. Ask to 
see the complete line of SUPREME 
equipment. 


SUPREME 


Condenser Checkher——Onmmeter provides 
fast method of checking teakage of both 





paper and eic y 
Battery Tester — Tests 


6.0/45/90 volts. English readi 
place-Good"* scale. 


WRITE FORS 
NEW SSUPREME 


Export Department: 


most commonly 
used dry portable batteries of 1.5/4.5/ 


Tube Testing — Circuit incorporates 

Proven and modernized emission circuit. 
Checks tor short, teakage, and noise 
tests between elements. 

Power Supply— 100-133 volts——-50/60 
cycles. Special voltages and ftre- 
quencies on request. 


ng **Re 


INSTRUMENTS CORP., Greenwood, Miss., U.S.A. 


{THE AMERICAN STEEL EXPORT CO. Inc., 
1347 Madison Ave., New York 17, N. Y., U.S.A. 








AD “4tug|: 


Volume, tone controls, uses 35Z5, 
128Q7, 50L6, ALL WIRED. Less 
‘ubes, 





DETROLA 
Automatic 
Record 
Changer 


Smooth, fast changing cycle 
—fool proof—plays 10” & 12” 
records. SPECIAL 


$44-79 


2 Tube PHONO OSCILLATOR 
complete with tubes. Tune in on 
any Broadcast Set. ALL WIRED. 


$5.95 





A. 9” Phono Motor & Turntable 
Constant Speed. Famous Make. 


B. Crystal Pick Up Model L-70. 


$3.00 
$2.45 





90 Mil POWER TRANSFORM- 
ER. 110 volt Primary, 600 volts 
C.T., 6.3 volts, 5 volts. 


$9.95 





25% with Order. Balance C.0.D. Plus Postage. 





4” PM 1 oz. ALNICO MAGNET 
with mounting for output. 
6 for $6.50 


$4.20 


EACH 








TEL-RAD ELECTRONICS CO. 





5” _ 1 oz. —y ~Y- — 3 1 25 169 Washington St. 
with mounting for output. 
6 for $6.75 EACH NEW YORK 6, NEW YORK 





Do you need 


BINDING POSTS? 


The XL PUSH POST with its Sores 
Action a cures Constant Contact 
quick connection. 

Manufactured 
at 12c each. 


A Body, 
at i5¢ i pn 
Pp . ALL BRA f 
SS STEEL, P Ld PIN, PROVEN 
ch 


in All Aluminum Type @ 


Top Type st 





Manufacturers and Dealers Libera! 
Discounts 


X. L. RADIO LABORATORIES 





|, BE YOUR OWN BOSS! 


“CASH 
get 


IN” 


In 
$1.00 THE 


now 
ens of 
fidential 


crets, 
tical 


business 


tested 
successful 


string—with less 
$10 





420 West Chicago Ave., Chicago 10, til. 





New magnetic material, supermalloy, 


developed by Bell Telephone Labs, has | 


200 times the permeability of silicon 
steel. 
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| NATIONAL PLANS 


COMPANY 
y Box 26RA, Ansonia Station 


money-makers — dc 
Profitable test 
mail order plans, con- 
ae 
dozens of prac- 
formulas, 
tested 
schemes — actual ex- 
Periences of men who 
have started on a shoe- 
than 
s 





MAKE MORE MONEY 


you 
real 
”- 


New York 23, N. Y. 
69 





EASY TO LEARN CODE 


5 » easy to learn or increase speed 
th an Instructograph Code Teacher. 
Ktrords the quickest and most prac- 
ical method yet developed. For be- 
ianen or advanced studonts, 
vailable tapes from beginner's 
alphabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready—no QRM. 


ENDORSED BY THOUSANDS! & 


The Instructograph Code Teacher 

literally takes = place of an oper- 

ator-in: tg nd enables anyone to 

earn and mas ste er code without fur- 

ther assistance. sopeande of successful operators have 
ie code h the Instructograph System. 

Write today for. convenient rental and purchase plans. 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC, Chicago 40, Il. 








FOR YOUR NEW 
Direct-Reading-Standing- 


WAVE METER 


2” sq. 0-1 D.C. 
Milliammeter 
Blank Dial or as 
Illustrated. 


32 


Bathtub capacitors .1 mfd—.25 mfd-.6 mfd— 
8X.1 mfd & 1.0 mfd 14¢ 
400 & 600 Volts D.C.W. EACH 
Mail ord filled, Send check 
ors Pos cstage P Ng money order. 
UNITED RADIO & SOUND 


AMPLIFICATION Co. 
P.0. Box 2490 Phila. 48, Pa 























BUILD 15 RADIOS- 


Absolutely No Knowledge of 
Radio Necessary 
You Need No Additional Parts or Tools 


be Book Written by Expert Radio In- 
tractors . .. teaches you to Build Radios in 
rs Professional Manner, 


You will start with a 1-Tube Receilver—Be- 





fore you are done with this Kit you will have 
built +h Receivers, 1 Public Address System 
The PROGRESSIVE RADIO KIT 
is THE ONLY COMPLETE KIT—Contains 
tion Book, Metal Chassis, $ 7 
bes, Radio Parts, Soldering 19 5 
driver. 
Special FREE OFFER for fimited time 
with Each Progressive Radio Kit. 
Se ee 
pt. RC-3 @ 
22 Havemeyer St., Brooklyn it, N. Y. 
Bi sirs: Please son@ me the Progressive Radio Kit. ¢ 
O C.0.D. I will pay postage. 
O Send for further information 


and 3 Transmitters, 
Everything You Need! Instruc- PRICE 
Iron, Cutter Pliers and Screw- 
only. FREE Electrical and Radio Tester 
i Progressive Electronics Co., De 
ac Check or Money Order Inclosed. Postage prepaid. jj 


NO C.0.D. Outside U.S.A. 
we mee wee eee ime ce oe a ae 





GUILLOTINE FOR FM 


T? radiomen, the “guillotine” means a 
new variable-inductance tuner de- 
veloped by General Electric. For use in 
FM reception, it is considered more 
efficient than condenser-coil tuning. 

The tuner consists of 2 identical 
silver-plated brass frames which, when 
connected at their open ends, form a 
2-turn inductance. The inductance of 
the 2 turns is varied by insertion of a 
silver-plated brass “guillotine” blade be- 
tween the turns. The effect of the blade 
is to reduce the inductance of each turn 
and also the mutual inductance between 
the turns. The tuning curve is adjusted 
by cutting slots in the blade which pro- 
vide an easy and permanent means of 
tracking the oscillator and r.f. circuits 
with each other. Both terminals of the 
tuner project through the receiver 
chassis, making very short leads possible 
and providing a rugged tie point for 
soldered connections. 


Electrical design problems in the 
front end are greatly simplified by the 
use of the guillotine tuner because it is 
possible to localize each tank circuit 
within a small area and to keep r.f. 
chassis currents at a minimum, Micro- 
phonic troubles are almost completely 
absent. The blade of the guillotine being 
ungrounded, sliding contacts and pig- 
tails are eliminated. All of these factors 
contribute toward an efficient electrical 
design providing high performance with 
little trouble from regeneration or align- 
ment difficulty. 


The tuner assembly is enclosed in a 
metal box for shielding and for mechan- 
ical protection and dust-proofing. Opera- 
tion on the short-wave spread bands is 
comparable to communication receiver 
performance and ease of tuning. Short- 
wave microphonic howl, reports I. J. 
Kaar, manager of General Electric’s Re- 
ceiver Division at Bridgeport, Connecti- 
cut, is completely absent with the use 
of the guillotine tuner, making the full 
audio power output of the receiver 
usable on all bands. Loop reception is 
provided on all of the AM bands and 
power line pickup is used for local FM 
reception. Terminal connections are 
provided, of course, for AM antenna 
and FM dipole use wherever required. 

It appears that this particular 
technique will be widely employed in the 
future for applications involving the 
upper frequencies, especially for FM 
and television. 
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7 HARD-T0-GET PARTS~ 


POWERFUL So INDUCTION 


IDEAL FOR EXPERIMENTERS—101 USES 


Sturdily constructed recision 
standards, this self- starting shaded 
pole A.C. induction motor is pc 


. v 

Window Displays. Photocel! Contre} 
Devices, Electric Vibrators, Smali 
Grinders, Bu a Snienere. 
Miniature Pumps, Mechanical Mod. 
as: Sue rens, and other “Soplies: 

ye about 15 watts my 
cane and a a speed o: 


pan ay HS beariogs. Desig 
es. A.C, only, Shp. 
ITEM NO. 147 

YOUR PRICE 


ULTRA MAGNET 


LIFTS MORE THAN 20 TIMES 
{TS OWN WEIGHT 
LITTLE GIANT MAGNET 
Lifts & ibs. easily. Weighs 4 os. 
Made of ALNICO pow a magnetic 
steel. Complete with k . World’s 
S| werful mag net over mad: 
e@ experimenter wand hobbyist will 
find hundreds of excellent uses for 
this high quality Permanent inarnet. 
Measures 1%” 1™%4" Ship. Wt. 





trem Wo. 159 
YOUR PRICE 





7 ectly on 2 dry celts, 
tems, all systems, "inters 


bat- 

tele- 

ESE ARF GENUINE 

ADS BERG-CARi KELLOGG. WESTERN 

_—— ILSON. excellent in 

markable value and 
Ship. Wt. 1 


TRANSMITTERS, 
ELECTRIC AND 
appearance and 
one seldom offe: 
ITEM No. 160 
YOUR PRICE 


AMAZING BLACK LIGHT!! 
Powerful 250-Watt Uitra-Violet Source 
eu Sost and most ent. for 


ration 
in these a, 





ITE 
YOUR PRICE 


WESTERN ELECTRIC BREAST MIKE 


This is a fine light-weight air- 
m microphone, It weighs 


breastplate 





i ‘excelle nt mike can be 
adapted for home broadcasting or 
private communica on aeons. By 


weet as desk. mike. 
Comes complete with 6-foot 

cord and hard rubber plug. Ls ~ ae | } A rm 

plate, non-rustabie. Shipping weight, 2 

ITEM 152 

YOUR PRICE 








WATTHOUR METER 

Completely overhauled 
ready for immediate servicer 

Ss or regular 110- 
volt, 60 cycle 2-wire A.C, 
circuit, Simple to_ install; 
2 wirés from the line rds 
2 wires to the load. 
ily constructed in 
metal sae ou een Ws 
wide, gpting- 
house, use, G, 


or voaher” available 
make ko. Shp. Wt. 14 Ibs. 


ITEM NO. 33 $6.95 


YOUR PRICE 
Se es SS ee ae De ee a 


Bvecen SPECIALTIES CO. 
40 West Broadway Best RG.7-47, New York 7, N.Y. 








I have ounes below ta tne 
orderin: a full remittance o' 
clude ship ping charges) is (NO. C.0 
ORDERS UNLESS ACCOMPANIED. wire a SepostT. 
OR my deposit of $ is enclosed (20% 
required). ship order ©.0.D. for balance. NO_C.0.D 
RDER FOR LESS THAN $5.00. BE SURE TO IN- 
CLUDE SHIPPING CHARGES. 
Circle Item . wanted: 


fe ot Bo, of the items tise 


Please Print’ Cleariy 


‘aaa ananassae 
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“BRAND” VS. “ORPHAN” 
RADIOS 


(Continued from page 17) 











VERIFIED SPEAKERS 


As long as the receiver plays it will | 


sell to the unwary who cannot afford to 
pay for a standard brand. It stands to 
reason that such receivers will cost 
more in servicing and upkeep than 
reputable makes. 


Unfortunately the public at large | 
does not know all of this, because to | 


most laymen a radio set is a radio set, 


no matter what its make, as long as | 


| 


Sooner or later the public will come | 


they hear it play loudly inethe store. 
Later on, when it refuses to perform 
and has to be serviced several times, the 
eventual brunt may fall on the unhappy 
serviceman who gets blamed for not 
being able to repair the set'so that it 
will continue to work satisfactorily. 


to understand that the set itself was 
no bargain. This completes the eyes | 
where both the dealer and the service- 
man get the ill will of the public. This 
situation is by no means new. 

These same cycles have occurred re- 
peatedly in this country and they will 
most likely continue for a long time 
under our free economy. 

The radio industry itself is to be 
blamed in large part for this condition. 
To the best of our memory, the radio 
industry has never made a concerted 
effort to educate the public that it is 
cheaper in the end to buy a higher- 
priced known brand set than to buy 
unknown fly-by-night makes—the so- 
called “orphan” radio sets—of which 
there are many today. 

If it is impossible—which it probably 
is at the present time—to reduce dras- 
tically the price of standard brands, it 


would seem the intelligent thing for | 


the established radio set manufacturer 
to use newspaper and magazine pub- 
licity to prove to the public that it pays 
to buy well-known sets with a real guar- 
antee behind them and educate the pub- 
lic to stay away from “distress” and 
“orphan” radios. 

The serviceman, particularly, would 
be smart to refuse to service such un- 
known makes, which in the long run 
bring only grief and make no friends 
or money for him. 

Once a serviceman tells a set owner 
that it is not good economics for him 
to invest service and repair money in 
a set that will only go to pieces later on, 
half the battle against this type of mer- 
chandise is won. The serviceman should 
furthermore protect himself by stat- 
mg in writing to the set owner that 
such repairs should be considered only 
as of a temporary nature and that in all 
probability the particular receiver calls 
for endless and costly servicing. This 
protects the serviceman; it also demon- 
strates that the servicing industry is 
working in the public’s interest rather 
than in its selfish own. 

Such a strategy always commands 
the respect of the set owner because he 
is warned beforehand that he cannot 
expect orphan receivers to stand up and 
perform indefinitely. 
RADIO-CRAFT 
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DISTRIBUTORS 


enjoy selling 
them because they make friends 
and build business. The VERI- 


LIVE 
BRILLIANT 


FIED , GUARANTEE back of the 
distributor enables , him to im- 


- RADIO SERVICE MAN. 


mediately replace “one ——- 
epoca Rercgs . a Sweses 


_ 2233 UNIVERSITY AVENUE 





ARMY-NAVY 
HEAD PHONES 


GET THIS 

cotalog, latest devel- 

opments in radio and 

electronic parts and de- 

vices, newest ham geor, 

gadgets ond bargains. 
ee 


BURSTEIN-APPLEBEE CO., 
1012 McGee St., Kansas City 6, Mo. 
-- -—-. Send me your new FREE cotalog. 


—e* Ff | poirs of phones at 
$2.49 plus 20c postage. |! enclose 


in payment. RC 


pair 





ADDRESS 
TOWN STATE 
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& 


WRIGHT, inc., St.Paul 4, Minnesota 


| Get this & Book iy +) 3: 


f Tells How 





> moore for Merely Examining 
Your Own eI [’ Coyne’s NEW Pay-Raising 








Now!—e new setof radio beste jost of 
the press, gives you the’ ‘know how’’ on every aine in Radio to- 
day! Basic principles to newest television and FM se to con- 
struct, install,service. 600 illustrations, nearly 1,000 pages. Idea) 
for home training or field reference— backed by Coyne’s 48 years 
of shop eae to help you to bigger jo opportunities! . 
rt ur amazing offer: To prove the value of these 
ed ee to: ya. © ge = ore Fe 9 our new, es 

looking over the a Pogetins set. 


practical ° 
OFFER L LiMiTED —ACT NOW! pec w.' “ivsend yen 


age ATE PRACTICAL eae ont tort 
240- * Startin, 
table efadio'e Ne 





you vee 
iness - Starting’ ate 
‘ABBOLUTEL 





. 
8 volume set APPLIED PRACTICAL RADIO and 
ey pearting a te Il either return the 
58 withia 7 days and 


nothin, 
ntl $10 3 75 is bald, Ort Fi pay 99.76 39. 76 cos 
- Volume Starting Book 











AC. CURRENT ANYWHERE! 


With 
Katolight Plants and Generators 
Furnish the same kin: 


Current as the highiines: 
100 KW. 


Ye am 


‘ KATOLIGHT 





120 Rock St,, Mankato, Minn, 


(MINIATURE TEST OSCILLATOR— 





Pocket size 1%” round 5” long. Very convenient for 
servicing and aligning Sai and AUDIO circuits. Sup- 
plies 60 cycle modulated RF; 100 to 200 KC on fun- 
damentals and continues coverage for IF, Broadcast 
and Short Wave bands on harmonics. 68J7 tube elec- 
tron coupled for stability. 115 V. AC operated. $7.85 
postpaid or send $1.00 and pay $6.95 C.O.D. You 
must be satisfied or your money cheerfully refunded. 


DEBAUGH COMPANY 





400 Allegheny Avenue + 4, Maryland 











Radar, already important at sea and 
in the air, is to be used on land as an 


_aid to highway safety, Connecticut State 


Police report. 
A microwave signal sent out by the 
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radar is reflected by the moving car, 
Doeppler effect causing a wavelength 
shift which increases with the car’s 
speed. This shift is translated into miles 
per hour on the instrument’s meter. 
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“Servicing by Signal Substitution”’ 


Learn about this modern dynamic approach 
to radio servicing with ONLY BASIC TEST 
EQUIPMENT. 

+++Fully described in a 120 page book 
available from your Precision Distributor of 
factory at 35¢. 

+++ Schools are invited to inquire regarding 
quantity orders from our Educational Division. 


APPARATUS COMPANY INC. 
oe ee ee ee, ee 
Manufacturers of Fine Test Equipment 

RADIO © TELEVISION © ELECTRICAL * LABORATORY 

VOLT-OHMMETER 
110 VOLTS AC 20 RANGES 
$ 85 0/5/10/50/ 100/500 7/1000 5000 
volts DC and AC, 0-—-1,000,000,000 
ohm . in six overla apping — sen- 
sitivity; over MILLION ©O} S per 

POSTPAID VOLT on 5 volt range. 

Complete kit includes all component parts, tubes, 
punched and drilled chassis and beautifully enam- 
eled panel. Easily assembled and wired. 

Special slideback circuit developed during war 
4 scientist at the California Institute of Technol- 
ogy gives amazing sensitivity and flexibility while 
completely eliminating nec conity of batteries and ex- 
— meter. Each instrument is individually cali- 

ted. Dial scale over nine inches long! 

In addition to performing the usual volt-ohm 

functions, this instrument easily measures these 


voltages: SUPERHET OSCILLATOR, AVC, AFC, 
TRUE GRID BIAS AT THE GRID, BIAS CELLS with- 
cut affecting the circuit. Measures the exact lexk 
resistance of INSULATION, TUBES, CON- 
RS. It can be used with a signal generator 
for SIGNAL TRACING. 


ee ING ELECTRONIC COMPANY 


6 N. Sierra Bonita Ave., Dept. 2, Pasadena 4, Calif. 





* FM Tuner 
Permeability Type 


complete fully assembled, tested oscillator- 
Mn that tunes in the 88 to 108 MC FM broad- 
casts. Enjoy noise free high fidelity radio recep- 
tion. FMT output feeds into usual FM I.F. ampli- 
fier which you can easily build, or into the older 
FM-45 receivers (I.F.) to change them to the 
new FM band. All parts, including a standard 
metal tube, are combined into a single compact 
unit measuring only 2%” x14” on chassis, to 
which you connect aerial wire and three voltage 
wires. It works right every time. It will save you 
headaches and lots of work, as compared with 
trying to make a VHF oscillator-mixer with 
usual clumsy parts available. The FMT is cali- 
brated to feed into 10.7 MC and other I.F. Intro- 
ductory Price $6.50 (less tube) postpaid. State 
LF. used. Complete directions and drawing with 


each unit. 
J-M-P Mfg. Co. 


Est, 1922 
ORDER TODAY FMT Dept., Milwaukee 10, Wis. 


FMT 


news ABouT 


THE LATEST IN RADIO 
PARTS—EQUIPMENT—ELECTRICAL 
DEVICES—brought to you in our 
monthly bulletins. ABSOLUTELY 
FREE! No obligation. 

WRITE TO 
MANUFACTURING DIVISION 


HERBACH & RADEMAN, INC. 


ELECTRONICS SPECIALISTS 
522 MARKET ST., PHILA. 6, PA. ¢ DEPT. B 














NARROW-BAND FM FOR HAM RADIOS 
(Continued from page 23) 














The circuit of Fig. 6 can be readily 
switched from AM to FM. It requires 
a little more digging into the receiver 
than some of the other arrangements 
described. However, it makes it possible 
to employ the existing transformer in 
most communications receivers. A 3- 
pole, double-throw switch is required. 
Both ends of the secondary are switched 
from the AM diode detector to the crys- 
tal diodes as FM detector. The third 
switch connection switches the audio 
from the existing detector to the dis- 
criminator output. Remember that at- 


WA—> B+ 
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< < 
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SWITCHES MAKE UP AS i 
ONE 3P,0.T.SW. IN3 























Fig. 6—Practical circuit for standard coils. 


taching the components of these circuits 
to your set will detune the i.f. trans- 
former to which they are connected. Re- 
alignment of the last stage will be neces- 
sary! The circuit of Fig. 6 for a single- 
ended transformer can be applied as in 
Figs. 2, 3, and 4. 

Possibly the best way to make the 
additions for narrow-band FM reception 
will be to build a separate unit as is 
shown in Fig.2 and 


maximum deflection of the center-fre- 
quency indicator. Then retune the sec- 
ondary for zero (center indication of 
the meter). When properly tuned, sig- 
nals an equal frequency difference away 
from the center frequency should give 
*the same reading on opposite sides of 
the zero on the indicator. 


A special adaption 

A means of utilizing the double ended 
(push pull) detector of an RME 69 re- 
ceiver is described in Fig. 8. A 3-pole 
double throw switch may be employed to 
switch the ends and center tap of the de- 
tector transformer. The materials re- 
quired in addition to the switch are a 
50-uuf mica capacitor, “E” connected 
from last if. plate (6D6) to the r.f. 
choke of the discriminator at “B.” Also 
required are the crystal elements and the 
necessary resistors and condensers com- 
prising the discriminator circuit. A cen- 
ter frequency indicator is shown in this 
arrangement, The audio output connec- 
tion from the discriminator goes directly 
to the audio input because when the dis- 
criminator is unconnected to the trans- 
former it will be inoperative. 

Alignment of the RME 69 will be re- 
quired after the adjustment. It is im- 
portant that the switch be placed as 
close as possible to the detector i-f. 
transformer so that leads will be short. 
The center-frequency meter will have to 
be an external device. The parts indi- 
cated in the diagram by numbers as 
C15, R17, ete., are the designations of 
the RME 69 service schematic. 





connect as in Fig,3. 
In using these 
adapters it is also 
wise to remember 
that: the wide-band 
position of the re- 
ceiver selectivity 
control gives best 
reception. 

Any one of the 
arrangements can 
have a center-fre- 
quency indicator 
as described above. 
The connection is 
the same as for 
Fig. 2. It is essen- 
tially a high-im- 
pedance d.c. volt- 
meter. 

The discrimina- 
tor can be aligned 
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Fig. 7—If transformer has 3 windings, this circuit can be used. 
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very simply. Con- 
nect the signal gen- 
erator to the last 
if. stage and ad- 
just frequency to 
the exact center of 
the intermediate 
frequency. With 
the discriminator 
secondary detuned 
somewhat, adjust 
the primary for 
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Fig. 8—How an RME 69 can be made an AM-narrow-band FM receiver. 
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ANTENNA PRINCIPLES 
(Continued from page 39) 








at A in Fig, 2 will be directive primarily 
in the horizontal plane of the field. 

An important variation of the sec- 
toral horn is known as the pyramidal 
horn which is flared in two dimensions. 
This horn can be designed to provide an 
equidirectional pattern in all planes of 
radiation. 

A conical horn (B in Fig. 2) provides 
a similar equidirectional field pattern. 

Width of the horn mouth should be at 
least ten times the wave length. The 
distance from throat to mouth should 
be approximately the same. The amount 
of flare, or flare angle, will have marked 
effect on the directivity pattern. But, 
again, exact design data is complicated 
because of the various modes involved. 

Conical horns are ordinarily used 
with circular wave guides, Field pat- 
terns are equally directional in both 
horizontal and vertical planes. 
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every third cycle to be applied effectively. 

The fundamental! frequency is applied in the 
plate circuit of a triode (from “sine wave source” 
in the accompanying diagram). The triode is 
hooked up in a Hartley circuit tuned to the fre- 
quency of the desired sub-harmonic. 
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During the first positive half-cycle of source 
frequency the tube conducts and the circuit os- 
cillates. A positive pulse is applied at the grid 
ae a result, and current flows in the grid cir- 
cuit. In flowing through the resistor, the current 
biases the grid past cut-off so that (temporarily) 
the fundamental frequency has no further effect. 
However, oscillations can continue in the reson- 
ant circuit at the sub-harmonic frequency to 
which it is tuned. Maximum output is obtained 
by adjusting R and C so that the grid charge 
leaks off just in time to permit every nth cycle 
of the fundamental frequency to start oscilla- 
tions, where n is the order of the sub-harmonic 
desired. In the figure the source is tuned to 10,- 
000 cycles and the Hartley circuit (and there- 
fore the output) to 1,000 cycles. Constants given 
are correct to produce the desired effect. 
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height to 800 feet, and an antenna was 
erected consisting of 2 triatics with the 
apex of each supported by a cable an- 
chored to the mountaintop. 


to be about 24,000 puf; its resistance and 
that of the ground total 0.5 ohm. The 
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antenna tuning inductor has a diameter 
of 15 feet 9 inches. It is wound with 
litzendraht cable containing 6,561 
strands and having an over-all diameter 
of 1.5 inches. At 16 ke the inductance 
of the coil is 5.36 millihenries and its 
h.f. resistance 0.14 ohm. The Q is thus 
3,850! 
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towers were modified to increase their 


The capacitance of the antenna proved 
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L3—Same as L2, 

In the transmitter which sends waves 
of varying frequencies, condenser C is 
replaced by one of the condensers in the 
control box of Fig. 3. 

The modulator furnishes an audio- 
frequency voltage capable of modulat- 
ing the transmitter. Construction of 
this part is straightforward. Fig. 2 is a 
diagram of a simple unit for this pur- 
pose, In effect, the first tube, a 6C5, is 
an audio-frequency oscillator; the other 
tubes amplify its signal. The oscillator 
coil may be a Class B audio transformer 
with one center- 
tapped winding. 


lated r.f. wave exists only during short 
intervals, several milliseconds, for ex. 
ample, the extent of the impulsion de- 
pending on the control signal. The key, 
or, better, automatic telephone dial ap- 
paratus, permits obtaining different 
durations of signal. The key or dial js 
then connected at X in Fig. 1. 

In the second case, control depends on 
the wave length. For example, the “left” 
control is transmitted on a frequency 
F1, the “right” control on a frequency 
F2, 

Fig. 


6C5 


3 shows the apparatus adopted 





The condenser 
across the tapped 
winding is selected 
to give a desirable 
note. The grid re- 
sistor may be 
varied also, for the 
same purpose. Any 
convenient power 
supply may be 
used. 

The transmitting 
antenna may be of 
any type, but it is 
desirable that the 
maximum energy be radiated. An ex- 
cellent solution is to use a horizontal 


SEE TEXT 





| half-wave antenna of the center-fed 


type. A quarter-wave vertical antenna, 
fed at the base, also might be used. In 
that case, it is necessary to add a ca- 
pacitor in series with the antenna, tun- 
ing it so the maximum current is at the 
base, and therefore the maximum volt- 
age is at the summit of the antenna. 


Two possible procedures 


In the first method, the control signals 
are produced by impulses; the modu- 









































Fig. 3—Tuner for variable-frequency control. 


Fixed station includes control, modulator, power pack and the 2-tube transmitter proper. 
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idopted 


for this. 


7 control, 


by M. Roveyaz: four cams are fixed on 
a shaft connected to a motor, one for 
each control wave length. The motor 
shaft carries a selector S. Each key has 
a dog corresponding to one of the selec- 
tor positions and placing a capacitor 
across the oscillating circuit CO. Which- 
ever capacitor is switched in then will 
be condenser C of Fig. 1. 


XMITTER (R.F. SECTION 7 
— 


Fig. 4—Line-up of transmitting equipment. 
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POWER SUPPLY 


The contro] apparatus includes sev- 
eral buttons, pressing one of which is 
sufficient to obtain a carrier frequency 
corresponding to the signal required to 
effect a desired maneuver. 

Fig. 4 is a block diagram of the trans- 
mitter used when control is effected by 
changing frequency—the method with 
which we have experimented. However, 
both methods have been tried success- 
fully by M. Roveyaz. 


The receiving equipment 

The automobile equipment consists 
first of an antenna to collect the waves 
emitted by the transmitter; the best 
solution seems to be a vertical aerial. 
This may be a demountable whip an- 
tenna, in the form of an aluminum or 
brass tube, fixed on the left side of the 
automobile. 

The receiver preferably should be of 
the superregenerative type, permitting 
reception with a minimum of tubes. The 
detector may be a 955 or a 6J5. 


SPRING 


Ri 


R2 
R3 


Rs 


LL 


Fig. 5—Receiver, showing relay connections. 


Fig. 5 gives a rough plan of the re- 
eelver used when the frequency-change 
contro] system was employed. 

The cam C is coupled to the variable 
condenser CV by an insulating coupling, 
the ensemble being turned by the auto- 
mobile’s motor through a suitable step- 
down gear system. 

If a carrier is transmitted, when the 
condenser CV in its rotation arrives at 
a point where its value is such as to 
tune its circuit to resonance to -the 
transmitted frequency, a current is set 
up in the detector plate circuit. Am- 
plified by a second tube, it causes relay 
R toclose. This stops the cam as long as 
the signal continues. One of the relay 
cireuits (R1, R2, R3, R4, R5) is closed 


a acts directly on its associated con- 
ro 
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lf the trequency F1 stops, the relay 
opens and the cam again begins to turn 
with the variable condenser. A trans- 
mission on a new frequency F2 will 
again immobilize the cam in a new po- 
sition corresponding to another “com- 
mand.” 

Dry batteries supply power to the re- 


ceiver’s plates and the filaments are lit | | 


by small storage cells. In a full-sized 


automobile, the power could be supplied | 


by the car’s storage battery and a vibra- 
tor pack. 

The mechanical controls are among 
the most delicate parts of the equip- 
ment. One arrangement, described in 
the magazine QST (March, 1940) 
cludes a relay E supplied with current 
from a battery. Its armature A carries 
a hook at one end and a spring at the 
other. A cross which is coupled to a 
motor so that it turns on an axle when 
released ... (see Fig. 6) has a spur on 


SPRING 
Fig. 6—One method of mechanical control. 


one arm which passes through a slot in a 
lever which can control the steering 
gear or the speed governor of the model. 
The current passes through the electro- 
magnet when its associated relay (R1, 
R2, etc., of the receiver) closes, the 
armature is drawn toward it, liberating 
the cross which moves a quarter turn, 
placing the lever in a new position. 

This system moves by jerks. It is 
preferable to use electric motors, work- 
ing on 2 to 4 volts and reversible by 
reversing their polarity; the shaft 
would be in the form of a worm gear 
into which a spur gear would fit. This 
would give a smoother control of direc- 
tion. 


Editor’s note 

The advanced radio experimenter will 
have little trouble with the construction 
of suitable sending and receiving equip- 
ment, which may differ widely in circuit 
design from that described here. How- 
ever, he may find a recent American 
receiver circuit interesting. This, using 
the Raytheon RK-61 thyratron tube, is 
shown in Fig. 7. For greater ranges, it 





Fig. 7—Circuit of the RK-6! receiver. This is 
a sub-miniature thyratron, manufactured by 
Raytheon, operating with a B-battery of 45 
volts; filament uses .05 ampere at 1.4 volts. 


of course may be used as the second tube 
of a 2-tube receiver, and can be coupled 
readily to a superregenerative detector 
by any convenient means, such as an 
ordinary audio-frequency transformer. 


Translated from the French, by special arrange- 
a a the magazine La T.S.F. Pour Tous 
aris 
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The FCC has revised and reissued its primer, The 
ABC of the FCC, a nine-page booklet first pub- 
lished in 1940. The object and nature of FCC 
regulation ; origin and set-up of the Commission ; 
broadcast-application procedures; assignment of 
call letters, and other FCC activities are explained 
in it in simple question-and-answer form. 
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Communications 


PROGRESS DUE TO EXPERIMENTERS ONLY 


Dear Editor: 

Here is one who takes your predic- 
tions and opinions with several pounds 
of salt before digesting. 

Where are all the great improve- 


| ments, where are the innovations, the 
| better radios, and the urge of the public 
| to buy these millions of radios you pre- 
| dicted? 


The great hoop-la of the coming radio 
has died down. The only advance in 


| Radio has been in the price, as I thought 


all along and still think. And this is 


| the only logical way to think. The radio 





makers are interested in profits, not 
radio, and will be to the end of time, 
and the 5 to 8 tube superheterodyne fits 
the bill very nicely. 

The only dynamic work left in the 
Radio reception field is the regenerative 
circuit, which in my opinion has been 
but half explored. T.r.f.’s with regenera- 
tion—fixed crystals with regeneration— 
have hardly been touched. 

In closing I can only say the public 
will get no advances in Radio unless it 
means more profit for the makers, like 
FM, etc. 

All advances are known and shared 


| only by a small coterie of home construc- 
| tion experimenters and hams. And even 


these are placed in a disadvantage. The 
manufacturers refuse to make ready- 
made coils of the plug-in or switch type 
any more. Anyone with the factory 
equipment capable of turning out coils 
for construction would clean up. 

H. L. Luce 

(No Address) 


(Few manufacturers would quarrel 
with Mr. Luce’s assumption that they 
are in business for the money tv be 
made in it; not because they are inter- 
ested in radio. While there is a 
mendous market for small, easily con- 
structed receivers, it would be naive to 
expect the manufacturer to 
from making them. 

When the customer is sated with a.c.- 
d.c. “All-American” midgets and wants 
something better, the manufacturer will 
be able to make such sets more profitably 
than the cheaper ones, and there will be 
no shortage of them on the market. The 
same goes for plug-in coils. At present 
the coil companies are working at full 
capacity supplying coils for the new re- 
ceivers. As soon as it becomes profitable 
to wind coils for the much smaller ex- 
perimenters’ market, they will become 
available.—Editor) 


tre- 


refrain 


R-C HEADS 15-MAGAZINE LIST 


Dear Editor: 

Just received the December number, 
which is an anniversary number for me, 
as it is exactly ten years since I bought 
my first copy of Rapio-CraFrr (Short 
Wave Craft one year earlier). I should 
like to congratulate you on the amazing- 
ly high standard your magazine has 
maintained over the period. Yours is the 
only magazine I have purchased without 
a break for ten years (except of course 


| the copies I lost to the U-boats). I now 


120 Cedar Street, New York 6, N. Y. ¢ | 


look forward to the next ten years! 


One small brickbat. Could you hurry 
up the dispatch of RApIO-CRAFT? The 
December copy issued on the 25th of 
November arrived here on the 20th of 
February. Three months is a very long 
time. Most of the other magazines from 
the U.S.A. arrive the same month and 
are never more than a month late. 

In closing I should like to state I sub- 
scribe to 15 British and U.S. radio 
magazines, with yours right at the top. 

A. W. J. MARSH, 
Isle of Wight, England 
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Suggested by: 


Wm. F. Wendt, 
Napa, Calif. 
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“THE CUSTOMER WILL GYP YOU... .” 
Pear Editor: 

I have never written to any publica- 
tion before, but now I feel I must. My 
reason: the disparaging remarks that 
are circulating among the layman in 


One open r.f. coil (replaced) 

Dial drive cable and pointer (in- 
stalled) 

One noisy volume control (replaced) 


SURPLUS 
NOnkrcrers 


Mission Radio. Ine 






regard to the honesty of the radio serv- Multisection electrolytic filter unit We stock the products of leading manufact a 
- The jeeman. Personally I am not a service- (replaced) radio parts for immediate delivery 
eady- man; but I have spent six years of my One power tube (replaced) AVAILABLE NOW 
type life as a communications technician, two Re-center voice coil and alignment. > SYLVANIA 
ctory of those years as a radar technician After my examination of his Philco, = 


coils for Uncle Sam’s Army, and the rest in’ I wondered why the serviceman had not Test 


the fascinating hobby of amateur radio. doubled his previous price. I feel that Equipment 
CE The other day I met an old friend and the price of $21.60 was quite fair. How Model 
38) his buddies. My friend seemed peeved do you feel about it? How did that radio illustrated 
at something, and on inquiring I found’ get into that condition? $79.50 
iarrel that his dislike for the radio serviceman I’ve traveled a great deal about this NET 












































































they was immense. It seems that his Phileo country and from my own experience in Portable Model + 140—$79.50 net 
to be was in bad shape and he had taken the speaking with the average layman, they 
inter- mess (and I do mean MESS) in for re- have the same thing to say about the 
| tre- pairs at his local radio store. The esti- radio serviceman—with a few excep- 
" con- mate ran to about $21.60. He tried sev- tions. Can anything be done to remedy 
ive to eral other radio shops and received ap-_ this appalling situation? It seems that 
‘train proximately the same estimate. Of the layman judges the service fraternity 
course the radio serviceman was an out- not only by the unscrupulous few that sebnaathece -_" 
1 a.c.- and-out crook, screw-driver mechanic, exist, but by his own wishful and un- a7 fone, Mode! = 133 
wants and an assortment of other choice cuss informed thinking as to how much a finish. wet $78.50 
r will words! repair should cost. cee eerer USF. 
itably For your benefit I shall list the cause PHILIP SPAMINATO, | 300 ™<- Ver $69.50 
vill be of his complaint: New York, N. Y. | | de ae en ae ae ae eee 
-. The MISSION RADIO INC. 
sent || 836 S. Presa Street San Antonio, Texas 
resent | 
t full “COILS, CORES, MAGNETS” | — 
a4 “4 Dear Editor: 
itable I certainly appreciate reading articles Materials on peaking transformers, 
oe such as “Coils, Cores and Magnets” by saturable reactors (not swinging re- | 
— H. W. Schendel (October and November actors) and devices or control circuits RADIO PARTS 
RapIO-CRAFT). I found an error on _ for electronic counting, sorting, regu- 
page 42. The decimal point was acci- lating etc., would be especially welcome. 
dentally omitted in calculating the ROLAND R. RHODES, ELECTRO NIC 
effective cross-sectional area of metal Hackensack, N. J. APPA RATU S 
hurry in the core. (0.80 x 0.75 inch equals 0.6 
. The sq. in.) (An article by Jordan McQuay on 
th of Permit me to suggest that you run_ electronic counting and sorting circuits 
7 of more articles of the nature of that one. will appear in an early issue.—Editor) 
y long 
from 
— THREE DIMENSIONS ON PAPER 
on Fee cee . —— ae ee 
- = : ean ; . Radolek’s big Free Profit qu ee 
e to ) . Guide Catalog and Profit 
las Bulletin supplements keep “<7 
— you abreast of the GAD COS 
rapidly changing radio | , 
situation. Buying from se f 
Radolek means grecter “= 
values, better service SOUND SYSTEMS 
and more profits. Moke 
Radolek your buying FREE 
headquarters. CATALOG 
Large Stocks 
Fast Service 
SEND TODAY! 
RADOLEK CO., Dept, C-137 * 
601 W. Randolph St., Chicago 6. 111. : 
Please send your FREE Profit Guide Catalog. ’ 
’ 
Name — suamescamessentel H 
’ 
a . 4 
SAVE AT RADOLEK 
pit aay ) ) ; —~ | EXPERIMENTERS SERVICEMEN 
4 State University has solved the problem of designing non-confusing models of entenne | RECEIVER ALIGHMERT WITHOUT INSTRUMENTS” 
eld patterns by using a series of 2-dimensional cardboard figures. Each represents the vertical | Tubes, 110 volis, RF & AF output; costs $5. 100 DIALS, 
id pattern in a given direction. Energy radiated in each direction is indicated by the radial ee Oe eer 
distance from the center of the cluster to the edge of the pattern elements. ELECTRONIC PUBLICATIONS Pasadena 4, Calif 
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GOVERNMENT 
SURPLUS 


We have on hand a large selection of 
Radio and Electronic Equipment purchased 
from the United States Government, and 
solicit your inquiry on practically any equip- 
ment or component parts used by the 
Army or Navy. Listed below are only a few 
of the many items we now have in stock. 


Jeweled lamp assembly, 1” panel 
mount, Drake type 12 for $3.20 
Message Holder, excellent for station 
logs, regular letter size 84%x11” with 
extra clip for holding spare sheets, also 
— cover. Reg. Signal — 


Bo 
Electrolytics, 10 x 10 x 10 x 10 @ 400 
V Mallory FP—can 

Dynamotors, for BC 191, BC 375 trans- 
mitters. 14 V DC input to 1000 V DC 
output @ 350 MA, GE-BD-177 

— Bulbs, GE %4W 115 A ‘Bayonet 
bas ox of 10 
Seon Bulbs, GE “Ww 1s Vv Gada 
base ..... Box of 10 


type ‘ 
Ros/U Coax, 2 Ohm 

50’ and over.... 
Fiberglas tape, 1” x .0156”, Excellent in- 
sulation .36 Yd. Roll 
Empire cloth, .015” thick, Westinghouse 
tuppernell ........ eoee 5 
Indicator 1-221A. Uses. Selsyn with in- 
dicating rose, 100 TH power tube, as- 
sorted breakers, high voltage condens- 
ers, etc. Good for antenna & transmit- 
ter control and remote modulator basic 
kit. 100 V 60 cycle 
Scope, 6” 110 V 60 cycle input. Control 
unit BC-1266—with 5CP1 
If purchased ree both of the pre- 
ceding items, packed in original ship- 
eae case and crate, shipping wet. 


A SAVING OF $8. 00 

Kit of 100 % Watt Resistors....... 
Relay, 24 Volt, 60 Cycle Coil. Contacts 
15 << DPST, Normally Open. wae 

nard . eee 
Terminal strips. Molded bakelite 16° 
screw terminals 8 circuits. -5%” 
long x 2” wide. Barriers between 
a ¥ aes GE. 
Lots of 2 


Apiece 
45 V Heavy Duty “B” Batteries, 


Date of manufacture—May, 

6 V Lantern Battery, 2% x 2% 
x 8%. 

Box of 5 


Date of ry /~-T'Y © 1945 
Penlight cells. Box of 12 
Lots of 12 dozen 2. 
Date of manufacture—December 1943 
Above Prices F.0.B. Baltimore 
Minimum Order $2.00 


The Abell Distributing Company 


5 E. Biddle St. Baltimore 2, Md. 


Send for Our Flyers 
Name Items interested In 











| Headset Morkguasnn 
CANNON-BALL 


is unusually sensitive. For 

clarity of tone, dependa- 

ble performance, quality 

at a fair price, choose the 

Cannon - Ball Guaranteed 

Headset you like best. 

: Folder R-7 _ illustrates 

Scientine”"'Y complete Cannon-Ball line 
Heavy pary™49- of efficient Headsets, 

Seen. their effi- Write 


Cc. F. CANNON COMPANY 
SPRINGWATER, N. Y. 
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SERVICE MEN! 


@ RCA Radiotron 

@ Tungsol @ Sylvania |° ors esi $5 
Nylon Crys- 
tals each 


@ Raytheon 
Tubes, Parts & i t 

Write for our latest bulletin, Dept. 
Distributors of . RADIO EQUIPMENT 


ELECTRONICS 
104 MAIN | STREET, POUGHKEEPSIE, N. Y 


The Square’ Deal Supply 


























SPEAKERS REBUILT 
CONES—FIELDS—ALL STYLES 
DISTRIBUTORS 
Tubes—Parts & Test Equipment 
Prices are right—Quality good 
Coastal Radio Service, Inc. 


1559 Stratford Ave., Bridgeport 7, Conn. 
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Television for the middle-sized com- 
munity is possible, say Sarkes and Mary 
Tarzian, who May 8 were granted a 
construction permit for a television sta- 
tion at Bloomington, Indiana. To insure 


RADIO-CRAFT 


a large audience, Mr. Tarzian has an- 
nounced that he will manufacture sev- 
eral thousand television receivers and 
sell them “at the lowest possible figure” 
to persons within range of the station. 
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BOOK REVIEWS 


APPLIED PRACTICAL RADIO, by the 
Technical Staff, Coyne Electrical and 
Radio School. Published by Coyne Elec- 
trical School. Three volumes, 306, 299 
and 403 pages, plus volume index in 
each volume and additional master in- 
dex in firet, volume. Stiff cloth covers, 
54, x 84% inches. Price per set, $9.75. 


This text was written to fit the needs 
of a resident radio and _ television 
course, at the same time keeping in 
mind the person who wishes to increase 
his knowledge of radio but has not the 
time or money for a resident or corre- 
spondence course. 

The first volume deals with elemen- 
tary electrical theory. An effort has 
been made to approach the subject from 
a fresh viewpoint. A number of new 
analogies and illustrations appear, and 
where old ones are used, they are 
dressed up with new types of drawings 
which add to the interest. 

The second book covers applied radio 
theory, beginning with alternating cur- 
rents in.radio, and continuing through 
resonance and tuning, r.f. coils and ra- 
dio tubes to r.f..coupling and coupling 
circuits. The third volume is devoted to 
radio receivers, including chapters on 
antennas, amplifiers and loudspeakers, 
receiver controls, and receiver align- 
ment. 

Superheterodyne receivers, automo- 
bile radios, public address systems and 
shortwave reception receive a chapter 
apiece, while two chapters each are de- 
voted to FM and FM receivers and to 
television and television receivers. A 
large number of breakdown drawings 
are used to explain the text. 


ELEMENTARY RADIO SERVICING, 
by William R. Wellman, chairman, ra- 
dio department, Brooklyn High School 
for Specialty Trades. Published by D. 
Van Nostrand Co. Stiff cloth covers, 
6% x 9 inches, 260 pages. Price $3.00. 

Writing for the man who has gained 
some knowledge of radio construction 
or has had vocational-school or wartime 
training, the author seeks to show how 
such knowledge may be applied to radio 
servicing. 

The first’ chapter deals with the use 


‘ef test equipment, then there are chap- 


ters on each section of standard receiv- 
ers, on miscellaneous troubles and on 
alignment. Automobile radios, portables 


Suggested by Grego Banshuck 
RADIO-CRAFT JULY, 


for 


and FM receivers are given special 
treatment. 

Job sheets and experiments are in- 
cluded with almost every chapter. 
These, together with lists of questions 
and references, fit the book for use as a 


text in an elementary service course as | 


well as for independent study. 


No radio theory or mathematics are | 
included. The approach is purely prac- 


tical, presupposing a knowledge of ele- 


mentary radio theory and familiarity | 


with schematics. 


ELECTRONIC CAPACITORS, by Paul 
McKnight Deeley. Published by the Cor- | 


nell-Dubilier Electric Corporation. Stiff 
cloth covers, 54 x 8 inches, 276 pages. 
Price $3.00. 

Written by a practical engineer, this 
book is much more “down-to-earth” 
than earlier works on the subject. De- 
scription of the fabrication of capacitors 
and the forming of anodic films is un- 
usually thorough and complete. 

In some directions, the author has 
been limited by the fact that various 
manufacturers have processes that may 
be termed trade secrets. While disclos- 
ure of such processes has been stu- 
diously avoided, the general subject has 
been covered completely. The “leaning 
over backwards” attitude shown in some 
books, which avoid printing even 
formulas for electrolytes, is absent. 


The presentation is clear. According | 
to the slip cover, the intention was to | 


write “in simple language readily un- 
derstood by students, repair and main- 
tenance men and highly trained engi- 
neers alike,” and that object was at- 
tained. 


THE ELECTRONIC 
HANDBOOK, by 


CONTROL 


Flexible 
inches, 344 pages 


well-Clements, Inc. 
ette covers, 6 by 9% 


(including a 3-page bibliography and | 


an index). Price $4.50. 

This well-written work, with its large 
number of charts, diagrams and photo- 
graphs, is presented in such a manner 
that it can truthfully be called a “hand- 


book.” It is.a useful compilation of | 


twenty-one chapters of essential data on 
electronic control systems and their 
possible applications in industry. 

Its chapters are grouped into five sec- 
tions according to the type of material 
under discussion. The presentation is 
such that all material can be readily un- 
derstaod by students, engineers and 
maintenance men with a basic knowl- 
edge of electronic principles. 

The five sections; Basic Elements of 
Control, Conversion Elements, Electron- 
ic Modification Circuits, Activation Ele- 
ments and Control Motors present, in a 
useful light, discussions of methods of 
converting pneumatic, hydraulic, me- 
chanical, electrical and other physical 
changes into electronic voltage or cur- 
rent variations to actuate control mech- 
anisms.—R.F.S. 
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Ralph R.. Batcher | 
and William Moulic. Published by Cald- | 
leather- | 





7 DAYS FREE 
EXAMINATION 


Just Out! 


1000 ws 


AUDELS ELECTRIC MOTOR GUIDE covering the 
construction, hook-ups, control, maintenance and 
trouble shooting of all types of motors including 
armature winding. Explains entire subject in every 
detail, 31 Chapters, 617 Illustrations & Diagrams. 
A Handy Guide, Fully Indexed 
for Electricians and all Electrical Workers. 


$4 COMPLETE « PAY ONLY $1 A MONTH 
&tep up your own skill with the facts and figures of 
your trade. Audels Mechanics Guides contain Prac- 
tical Inside Trade Information in a handy form. 
Fully illustrated and Easy to Understand. nightly 

‘ndorsed. Check the book you want for 7 days 
Free Examination 

Send No iMoney. Nothing to pay ee a 


per ——- CUT HERE -—— 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., NEW yorn 
Please send me postpaid for FREE EXAMINATION books 
marked (x) below. if § decide to keep them | agree to 
malt $1 in 7 Days on each book ordered and turther 
mall $1 monthly on each book until i have peid price 
Otherwise, f i will return turn them. 


ELECTRIC MOTOR GUIDE, 1000 Pages . . . $A. 
ELECTRICIANS EXAMINATIONS, 250 Pages . 1, 
WIRING nga i . es 1. 
ELECTRICAL DICTI Ter 2. 
ELECTRICAL POWER CALCULATIONS. "425 Pgs. 2. 
ELECTRONIC aide Fd ag Se 
RADIOMANS GUIDE " 
HANDY BOOK OF ELECTR 4. 
righ LIBRARY, 12 vol. 7000 Pgs., $1.50 vol. 
L BURNER GUIDE, 384 Pages 1. 
SEFRIGERATION & Air Conditioning, 1280 Pgs. 4. 
POWER PLANT ey ya Guide, —\ nese Pes. : 
fl 


PUMPS 
AUTOMOBILE GUIDE 1540 Pages 





4 
DIESEL ENGINE MANUAL, 400 Pages . . . 
WELDERS GUIDE, 400 ges , 
BLUE PRINT READING, 2. 
SHEET METAL WORKERS Handy Book, 388 Pgs. 1. 


SHEET METAL ee — 1100 Pgs. 4. 
AIRCRAFT WORKER, 240 Pag 
MATHEMATICS & CALCULATIONS, 700 Pgs. . 
MACHINISTS Handy Book, 1 oe agen 
MECHANICAL Dictionary, 868 Ps Page 
MARINE ENGINEERS Handy Book, 1380 Pages 
MECHANICAL DRAWING GUIDE, 160 Pages . 
MECHANICAL DRAWING & DESIGN, 480 Pgs. 
MILLWRIGHTS & Mechanics Guide, 1200 Pgs. 
CARPENTERS & Builders Guides (4 vols.). . 

PLUMBERS & Steamfitters Guides (4 vols.) . 
MASONS & Builders Guides (4 vols.) . 
MASTER PAINTER & DECORATOR, 320 Pgs. 
GARDENERS & GROWERS GUIDES (4 vols.) 
ENGINEERS ane Mechanics Guides 

Nos. 1, 2, 3, 4, 5, 6, 7 and a 
Answers on Practical ENGINEE 2 
ENGINEERS & FIREMANS EXAMINATIONS ° 














Employed by 








RADIO SCHOOL |: 


BZ DIRECTORY 


PREPARE NOW FOR SKILLED JOBS IN RADIO AND ELECTRONICS 









1. RADIO TECHNICIAN—The MRI General 
Course. Includes F.M. & Television. Prepares 
For FCC Broadcast Licenses. 

I 2. RADIO & TELEVISION SERVICING—Pre- 
pares for employment as Repairman on Stand- 
ord Broadcast, F.M. & Television Receivers. 

1 3. RADIO COMMUNICATIONS—Prepares for 
FCC Operators’ License. Leads to position as 
Merchant Marine or Flight Radio Officer; Com- 


i mercial Operator. 

4. FUNDAMENTAL RADIO MATHEMATICS— 
! The MRI Preparatory Course. Required pre- 
| training for students lacking a basic mathe- 








matical background. 


HI MELVILLE RADIO INSTITUTE 
1 


45 W. 45th S#., N. Y. 19, BR 9-5080 


INTENSIVE COURSES—Thorough, technical 


education for progressive men and women. 









Licensed by the State of New York 


MELVILLE RADIO INSTITUTE ! 
45 West 45th St., New York 19, N. Y 
GENTLEMEN: rc 


I 

1 

i Send me FREE information about 
your school. 
l 

j 

1 

1 
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LEARN NOW! 


ELECTRONICS 


@ RADIO 
@ F.M. and TELEVISION 


@ PUBLIC ADDRESS 
SYSTEMS 


@ SHORT WAVE 
COMMUNICATIONS 


Men! Women! Find successful 
careers in this fascinating field! 
Ample equipment for all to use 
in practical classes. You start 
practice when you enroll! 





Approved for Veterans 


HOLLYWOOD SOUND 
INSTITUTE 


1040 N. Kenmore Ave., Dept. B 
LOS ANGELES 27, CAL. 

















DING 


PEN Sere 











Be a ‘‘key’’ man. Learn how to send and 
receive messages in code by telegraph 
and radio. needs 
of men for a Good pay, adventure, 
interesting work. Learn at home quick- 
gh famous Candler System. 
FREE x. 
CANDLER SYSTEM CO. 
Dept. 3-H Box 928, Denver 1, Colo., U.S.A. 


CORRESPONDENCE COURSES IN 
“te: F RADIO ong ELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING wite “electrical. field. 


Cost. Ser secure future. Modern 

oe a an waders + quickly. ai 
nme course nm radio, 
RADIO EuGiNEERING ane pesrese. photo- electric 
work. Trains you to S real vacuum- 
the technician. Survie eded badly. ——— on 
mpletion. Bend postcard gradua oe 


Free 
WRITE Sia aceey police $96 fi 



































etc. 
Lincoin algkesering Schools Box 931C-101, Lincoin2, Nebr. 


80 Printed in the U:S.A. 


LEARN 


RADIO 


Get F.C.C. License 
RADIO — TELEVISION 
Repairing 
Classes start every month 
Our organization engaged in TECHNICAL 
TRAINING for 27 Years 
LITERATURE ON REQUEST 


BALTIMORE TECHNICAL INSTITUTE 
1425 Eutaw Place, Balto. 17, Md. 


COMMERCIAL RADIO INSTITUTE 


A radio training center for 
twenty-six years. 





s 
RESIDENT COURSES ONLY 
Broadcast, Service, Aeronautical, Television and Marine 
telegraphy classes; Preparatory Course now forming. Liter- 
ature upon request. Veteran training. Classes now forming 
for July 1st. Entrance examination June 16. 


Dept. C, 38 Cc, 38 West Biddle St., Baltimore | 1, Md. Md. 


SOUND RECORDING SCHOOL 


A practical 9 months’ course in Sound Fundamentals, 
cording, and Sound Transmission measurements; in 
a laboratory containing transmission sets, oscillators, 
square wave generator and intermodulation analyzer, and 
other equipment. 
complete recording studios assimilating broadcast, 
motion picture and commercial sound recording, under 
the direction of H. x. Tremaine. 
Approved for Vet 
DON MARTIN SCHOOL OF “RADIO ARTS 
4655 Cherokee St., Hollywood Calif. 


Uienal 
Specialize in Electronics, Radio, Electricity, Refriger- 
ation, Heating and Air Conditioning, or Welding. 


Prepare in one year . a ” Technician, a in 
two additional years B. S. in 


Deg 
ELECTRICAL ENGINEERING with major 1 n Ma- 
chinery or Electronics. 


Write for booklet “Career Building” 
Be MILWAU K E E—-8# 
of ENGINEERINGS 


INSTITUTE OF ELECTRONICS 
RC-747 N. Broadway and E. State, Milwaukee, Wis. 











Radio Thirty-Five Bears Ago 


3n Sernsbackh Publications 





HUGO GERNSBACK 
Founder 
Modern Electrics ........s-ceccececees 1908 
Electrical Experimenter .........-..+0 1913 
Radle NEWS .,.cccccccccccvecscesccees 1919 
Science & Invention .........cseeseees 1920 
Bale-GrOe cc cccccccccccccccqccccoose 1929 
Short-Wavoe Craft .......-cccsecsesecs 1930 
Wireless Association of America ‘.,... 1908 











Some of the larger libraries in the country still have 
copies of ELECTRICAL EXPERIMENTER on file for 
interested reagers. 

From July, 1913, ELECTRICAL EXPERI- 
MENTER: 

How to Select and Operate Wireless 
Telegraph Sets, by H. Winfield Secor. 

How to make: Selenium Cells, by Sam- 
uel Wein. 

A Handy Vacation Wireless Set, by 
Henry Scott. 

Horizontal Antenna 

New Wireless Instruments, by H. 
Gernsback. 

New Ear Telephone 





SIGNAL GENERATOR 
(Continued from page 56) 











tenna post of the receiver. The tuning 
condensers of both units are fully 
meshed. The receiver is tuned slowly 
across the band and the frequencies 
where the oscil- 

” lator signal is 
a ——1_, heard are not- 
\ ed. The frequen- 
{ cy difference be- 
{ tween any two 
| points on the re- 
| ceiver dial is 
i4 1/2” equal to the os- 
| cillator frequen- 
cy. Thisfrequen- 
I cy is marked on 
| the oscillator di- 
1 al.. The oscilla- 
| | tor is shifted 


4 
n 


FS [rt 




















RADIO— 


TECHNICIAN and RADIO SERVICE COURSES 
FM and TELEVISION 


AMERICAN RADIO INSTITUTE 
101 West 63rd St., New York 23, New York 


Approved Under GI Bill of Rights 
Licensed by New York State 














slightly and new 
repeat points 
noted. 


* CHASSIS 
Fig. 2—Coil details. 


This process is continued until band 
A is completely calibrated. The same 
method is used to calibrate band B. 
Band C is calibrated by reading the 
frequency directly from the dial of the 
receiver.—Les Jones 





RADIO ENGINEERING 


Complete Radio Engineering 
Course. Bachelor of Science De- =| 27™ 
gree. Courses also in Civil, Elec- 
trical, Mechanical, Chemical, Aeronautical Engi- 
neering; Business Administration, Accounting, 
Secretarial Science. 63rd year. Enter June, Sept. 
Jan., Mar. School now filled to capacity. No ap 
plications can be accepted until further notice. 


TRI-STATE COLLEGE ANGOLA ConinuAna 


a RCA INSTITUTES, Inc. 










Offer thorough training 
courses in all technical phases of 


Radio and Television 
DAYS—EVENINGS WEEKLY RATES 
GeA. tastttutee is approved 
VETERANS: 1. Bill of Rights 
For Free onder py Dept. RC-47 


RCA INSTITUTES, Ine. 
A Service of Radio ation of America 
75 VARICK STREET NEW YORK 13, WN. Y. 











RADIO-CRAFT for 


JULY, 1947 
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TELEVISION- 


America’s Next 
Giant Industry? 
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U. A. Sanabria 









Dr. Lee deForest 


The Men Who Di: 


A 
8) 


merican Televisior 


Billboard Announcing Telecasts of The instructional quality of training is under 
Ball in Chi - 
Gomes & Citage the constant personal supervision of two 





internationally known engineers, Mr. U. A. 


Today, RIGHT NOW, clear and bright Sanabria, President and Founder of American 
pictures of great sports events, as well as 
other equally interesting programs, are 
being telecast for the enjoyment of thou- 
sands. Television stations in New York, 
Chicago, Philadelphia, Washington, De- 
troit, St. Louis and Los Angeles are already 
operating on regular schedules. Construc- 
tion has started in several other centers and 
it is believed that practically every major 


Television, Inc. and Dr. Lee deForest, the 


famed inventor of the radio tube. 


FREE PRE-ENTRANCE COURSE 





city in the country will have this wonderful 
service before the end of 1948. 


Who will build, maintain, and operate the 
new telecast stations? Who will design, 
produce, install and service the receivers? 


en Must Be Trained for 
rese New Professions 


Alert young men with an ambition to grow 
with television are training now in the 
greatly enlarged instruction laboratories 
of American Television, Inc. A wide choice 
of courses available. Advanced methods 
and latest obtainable equipment used. 





















1947 


One of Our New Buildings. 
Air Conditioned the Year Round. 














TULTAT Li 
TL AtT 


A Short Home Study Television Course is 
available to qualified war veterans who 
are considering residence training. This 
course is free of amy charge or obliga- 
tion. Your success with it will help you 
to learn your own abilities in television. 
It will also aid us greatly in qualifying 
you for residence training. Your accep- 
tance of the Home Study course in no 
way obligates you to enter our residence 
school. So we urge you to take advan- 
tage at once of the very unusual oppor- 
tunity it offers. 


£ 





Approved for Veteran Training Under G. |. Bill of Rights 


American shaaanon Inc. 


5050 BROADWAY 


CHICAGO 40, 


ILLINOIS 









REQUEST FOR FREE INFORMATION 


American Television, Inc., Dept. of Information 
5050 Broadway, Chicago 40, Illinois 


Please send details of your Television Training. 


NAME 
Aboatss__ 


nee 


0 | am a veteran 












ZONE STATE 









More Malle:y vibrators are in use today than all other makes 
combined. }: the field of auto radio alone, four sets out of every 


five carry ! :ilory vibrators as original equipment. Why? 


Because Mz. ory is the world’s largest producer of vibrators—has 


learned the “hard way” how to make vibrators. Because Mallory 


Mailory Has the Most has introduced many vibrator “‘firsts” . . . has patented more than 


Complete Vibrator Line 50 improvements ... adheres to the strictest production stan- 
c 


a — : dards in the vibrator industry. 
Tie 12 basic vibrators illustrated ’ 


above answer 90% of your on : : , 
: ' lhese are g »od and sufficient reasons, too, why Mailory vibrators 
replacement requirements. But : . 
Mallory offers 50 vibrators in ail make the be.t revlacements. You can’t do better, when you service 
so that every need can be instantly a set than t» vse a Mallory replacement. 
met. The Mallory line is the ; 
most complete in the business. See Yo.r Mallory Distributor for a free copy of the 
1947 Replacement Vibrator Guide 








te. F MALLORY.g CO., Inc., INDIANAPOLIS 6, ANDIANA 





